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Foreword

Haji Ab. Rahim bin Gor Yaman

Senior Director

Marine Park and Resource Management Division
Department of Fisheries Malaysia

PUTRAJAYA

As Malaysia enters the 215 century, there are tremendous pressure that set upon on the marine
environment especially towards the protected areas. The stressor comes in many forms such
as habitat loss, invasive species, over harvesting, reduce fishery stocks, pollutions and many
more. These are exacerbate with the climate change (CC) agendas and the indicators of the
present of CC effects have already been felt in our Malaysian marine parks. The department
seek to undertake proactive steps in making sure the protection of Malaysia last protected
marine areas are given high priority so as to secure the future generations wellbeing. By
expanding these marine protected areas (MPAs) and making sure they are connected to each
other, will ensure that highest resilience toward the impending CC negative stressors are met
upon head on. Preparation such as these will become a norm to every level of the society and
organization which depended to the marine environment.

| would like to take this opportunity to congratulate the USM teams especially my highest
regards to Professor Aileen and Professor Zulfigar of CEMACS, USM for taking charge and
becoming the lead organization in making sure the numerous data are collected and archived
accordingly and presented in this wonderful published book. Grant me too to take my heads
off to all the government agencies and NGOs that had tirelessly supported us from the highest
peak of Mount Jerai to the bottom of the sea of Songsong’s islands. And finally not forgetting my
dedicated officer and staffs that work diligently in making sure all the preparation goes smoothly
and successfully during the Biodiversity Expedition. Our last wish that these stretch of Kedah’s
waterway will be fully supported by the state authority, in turning it into a Marine Park for the
good and worthy cause in securing our future generation welfare and prosperity.

Thank you.
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Foreword

Prof Dato’ Dr Aileen Tan Shau Hwai

Director

Centre for Marine and Coastal Studies (CEMACS)
Universiti Sains Malaysia (USM)

The H20 (Highland to Ocean) Songsong-Jerai expedition that sailed in September 2017 was
jointly organised by the Department of Marine Parks Malaysia (DMPM) and Centre for Marine
and Coastal Studies (CEMACS), Universiti Sains Malaysia, which aimed to look at the
biodiversity of both marine and terrestrial flora and fauna of the areas. | greatly admire the
commitment of all the expedition members who had made this expedition a great success
despite the rough and unpredictable weather.

This expedition managed to foster a sense of appreciation for our heritage, strengthen
collaboration effort between government agencies as well as non-governmental organisations
(NGO), rediscovered and revealed the uniqueness of the nature through scientific
discoveries, and finally knowledge transfer to the society and younger generation. Scientific
expedition such as above should be our legacy, especially to a country that is rich with its
natural and cultural heritage.

Centre for Marine and Coastal Studies, better known as CEMACS, has and will be more
actively navigating ocean science, particullarly on the benthic organisms following the
footsteps of the past legacies who had lead the country's major expeditions such as the
ROSES Expeditions to South China Sea in 2004, Expeditions to Antarctica since 2004 and
the Sulu and Sulawesi Prime Expeditions 2015. Being the oldest marine center in Malaysia,
CEMACS will continue be a platform that contribute scientific knowledge and solution that will
help the community and nation to be parrellel to the changing world due to climate change
and threats to this country's biodiversity.

I would like to take this opportunity to thank all the members who have contributed in making
the H20 Songsong-Jerai Expedition book publication possible. It is my great hope and
expectations that this book will provide a referenced resource to the local and federal
government in the effort of gazetting Pulau Songsong as a marine park, the second in the
Straits of Malacca for a more sustainable environment.

Thank you.
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Foreword

Prof Zulfigar Yasin

Expedition Leader

School of Biological Sciences
Universiti Sains Malaysia (USM)

The Songsong-Jerai Highland to Ocean Expedition was expected to initiate the
documentation of the diverse marine and coastal components of the habitats, biological
communities and special areas of conservation in the area. The marine component comprises
of the islands, coral reefs and nearshore habitats especially that of Pulau Bidan, Pulau Telur,
Tukun Terendak and Pulau Songsong. The land component that of the special areas of
Gunung Jerai and its neighboring areas.

The expedition followed the cooperation of nine institutions from the state and federal levels
of nearly fifty scientists and social scientists who gathered at the Centre for Marine and
Coastal Studies, Universiti Sains Malaysia for the planning and execution of the project. It
was sponsored by the Department of Marine Parks Malaysia with the support of Universiti
Sains Malaysia. This was initiated in July 2017.

The expedition proper commenced for 8 days in late September 2017 in fair weather. The
results were indeed interesting pointing to the rich biodiversity of the area both in the
terrestrial and marine habitats. In the trails adorning Gunung Jerai were large dipterocarp
trees, endangered orchids and pitcher plants. Of the islands - Pulau Songsong proved to be
the most diverse in marine life. This may be due to relatively larger areas of fringing reef
habitats that surround most of the islands. Special reef animals such as the “gamat” —
Stichopus fusiformiossa can still be found here, as are shoals of commercial fish species
such as the groupers and jacks.

But this study also points to another important fact. Compared to its former self Pulau
Songsong is declining in it biological richness. Universiti Sains Malaysia has been studying
the area since the mid 1980’s and a comparative review of the coral distribution points to a
decrease in the areas now inhabited by coral reefs. The condition of the reef is also
deteriorating much due to the increase level of sedimentation from the mainland. Other
harmful incidences were seen during the expedition such as the widespread occurrence of
red tide — an algal bloom in the marine waters due to nutrient pollution from mainland Kedah.

The islands area still rich in marine biodiversity and natural resources and its habitats still
remain a fisheries refugia protecting the marine staples of Kedah. This was evidenced from
the schools of commercial fishes observed during the dives at Pulau Songsong and Tukun
Terendak - an offshore rocky outcrop. Where would Kedah fisheries be without these islands
and reefs.

The expedition in my opinion has fulfilled its objective in initiating the collective study and
assessment of marine biodiversity. It would be impossible to carry out a comprehensive
auditing of the total diversity in this short period but the results here are promising. Given
such an important position that these coastal habitats play in the conservation of Kedah's
natural resources it would be prudent to consider its protection under the law.

Special thanks goes to the many personnel, scientists and institutions (especially Jabatan
Taman Laut Malaysia and CEMACS, USM) for their tireless support for making the Expedition
a success.
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CHAPTER 1

INTRODUCTION

1.1 Project background

The H20 (Highland to Ocean) Songsong-Jerai Expedition was jointly organised by
the Department of Marine Parks Malaysia and Universiti Sains Malaysia’s Centre for
Marine and Coastal Studies (CEMACS) to document marine and terrestrial flora and
fauna species of the area. The study area encompasses the land area of Gunung
Jerai, the coastal and marine region of the Songsong group of islands in the state of
Kedah. The main objective of the expedition is to see the possibility of the surveyed
area to be gazette as a Marine Protected Area (MPA). In addition, contributing
sufficient content for the publication of a book on Songsong-Jerai biodiversity.

Experts from various fields of biodiversity research were invited to join the expedition,
and resulted in an outstanding number of interested participants volunteering.
Members of the group comprised of experts from universities, government agencies,
non-governmental organizations (NGO) and individual researchers.

The expedition itself is divided into the Land Component and the Marine Component
(Figure 1.1.1). The former focused on Gunung Jerai and the terrestrial areas of the
islands whilst, the latter concentrated their studies on the seas.

Marine L= A i, 5 Land
Component 5 i, Component

C:unung Jerai

Figure 1.1.1. The Songsong group of islands lies in close proximity to Gunung Jerai
on peninsular Malaysia.
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1.2 Expedition planning and management

Preparation for the expedition began in early 2017 calling on interested participants,
with the first general meeting held at CEMACS, USM on 14" August 2017. The
project initiator is the Department of Marine Parks Malaysia with CEMACS as
secretariat and planner.

The Songsong-Jerai Expedition 2017 commenced from 26" September to 3
October 2017. Kicking off were the marine expeditioners on board the MV Delisha. It
transited from Kuala Kedah towards Pulau Songsong in fair weather. On board were
the dive teams and scientists studying the coral reefs and intertidal areas of Pulau
Songsong.

The terrestrial teams were based in Yan, Kedah. The initial stages of the expedition
saw them visiting the coastal areas of Songsong group of islands (Pulau Songsong,
Pulau Bidan, and Pulau Telur) from Tanjung Dawai jetty on the mainland.

Another team consisting of Ichthyologists (fish group) and the marine mammal group
had its base in CEMACS, Penang. They commuted to Pulau Songsong and also
delivered samples back to the centre for safekeeping. MV Delisha returned to Kuala
Kedah on 29" September 2017. The marine expeditioners returned to CEMACS
where the scientists continued with their analyses.

Meanwhile the land group started their investigation on the biodiversity at Gunung
Jerai. The land group comprised of zoologists, botanists and social scientists.
Activities on sampling and observations ran from morning to late at night. Forestry
Department and the District Office of Yan were advisory to the research here.

1.3 Project progress timeline

The project timeline is shown in Table 1.3.1 below. Sampling activity for the marine
component has been completed at Pulau Songsong and Tukun Terendak from 27t
to 29 September 2017. Prior to the expedition, six meetings have been conducted
with the researchers as follows:

15t meeting: 14" August 20171
2"d meeting: 25" August 20171
3" meeting: 30" August 20170
4'" meeting: 7" September 2017
5" meeting: 15" September 2017
6" meeting: 25" September 2017
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Table 1.3.1. Songsong-Jerai Expedition timeline.

Activities July 2017 | Aug 2017 | Sept 2017

Appointment letter to
researchers

Meeting for
researchers (marine
component)

Allotment of budget

Preparation before
sampling

Sampling activity

Analysis of research

Final presentation of
the research project

1.4 The expedition team and areas of expertise

Altogether nine agencies were involved with the Songsong-Jerai Expedition. These
comprised of government agencies, universities, NGOs and private researchers from
all over the country. The agencies involved are:

1. Universiti Sains Malaysia
i. CEMACS
ii. School of Biological Sciences (SBS)!
. Department of Marine Parks Malaysia'!
. Universiti Utara Malaysia (UUM)[]
. Forest Research Institute Malaysia (FRIM)[
. Department of Wildlife and National ParksJ(PERHILITAN)
. Forestry Department(]
. Fisheries Research Institute (FRI) Batu Maung
. Malaysian Nature Society (MNS) Penangll
. Penang Botanical Garden (PBG)

© 0O N O 0o B~ W DN

Other institutions were invited to be in the expedition due to their expertise in certain
areas. The presence of other scientists from other institutions would make this
expedition more successful with the combination of various expertise, knowledge and
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experiences relevant to this expedition. Table 1.4.1 below shows the list of
expeditioners involved in the H20 Songsong-Jerai expedition.

Table 1.4.1. List of expeditioners involved in the H20 Songsong-Jerai expedition.

No. | Researchers Institutions Area of expertise
Marine Component
! Prof Zulfigar Yasin USM E):igl;slzjirst(/aéxpedition Leader
> ngUDS\t:;iDr Aileen Tan CEMACS E/Ieaellzc;?loglst/Expedltlon
3 Dr Mahadi Mohammad USM Marine Biologist
4 Dr Annette Jaya Ram CEMACS Crustacean
5 Dr Chee Su Yin CEMACS Molecular Biologist
6 g;r:\lucl)’irlaila Binti Mohd CEMACS Marine Toxicologist
7 Dr Leela Rajamani CEMACS Cetacean biologist
8 Dr Zarul Hazrin Hashim USM Ichthyologist
9 Lim Er Vin CEMACS Pollution Biologist
10 Muhammad Lutfi Bin Haron | MSL (USM) Coral Ecologist
11 Nadthikphorn Kamphol USM Coral Taxonomist
12 Nithiyaa Nilamani CEMACS Coral Ecologist
13 | Norhanis BtMohammad | yi) (usw) Coral Ecologist
azalli
14 Noorsyarmalaila binti Ramli | CEMACS Cetacean biologist
15 Sim Yee Kwang CEMACS Echinoderm biologist
16 Wong Swe Cheng CEMACS Crustacean
17 Abdul Latif Bin Omar CEMACS Dive Marshal
18 Rosly Basarudin CEMACS Technical staff
19 Rajindran Suppiah CEMACS Support staff
20 Ermizan Bin Suki USM Support staff
21 Mohd Hafizul Hasmadi USM Support staff
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No.

Table 1.4.1. (Continue)

Researchers

Terrestrial Component

Institutions

Area of expertise

22 | Albert Apollo Chan JTLM Expedition Leader
23 | Dr Rahimi Binti Abidin UUM Socioeconomy

24 | Dr Jafni Azhan Bin Ibrahim UuUM Socioeconomy

25 | Dr Hazlinda Binti Hassan UUM Socioeconomy

26 | Azami bin Md Zain UUM Socioeconomy

27 | Tan Choo Eng MNS(Penang) | Ornithologist

28 | James Ooi Teik Kok MNS(Penang) | Ornithologist

29 | Kumaradevan Saminathan CEMACS Botanist

30 | Siti Munirah Bt. Mat Yunoh FRIM Botanist

31 | Ummul Nazrah Abdul Rahman FRIM Botanist

32 | Angan Atan FRIM Botanist

33 | Sivakumar Vasudevan PBG Botanist

34 | Ooi Im Hin PBG Botanist

35 | Masnizar bin Mislan Perhilitan Herpetofauna

36 | Mohd Shafawi bin Ibrahim Perhilitan Herpetofauna

37 | Nur Duratunnisya binti Abdullah | Perhilitan Herpetofauna

38 | Mohamad Saupi Bin Ismail EAF;LESM Coral reef ecology-Seahorse
39 | Siti Sarah Mohd Jamil EAZLEgtU Coral reef ecology-Seahorse
40 | Yusri bin Md Yusof CEMACS Support staff
Others

41 | Nooraini llias USM Secretariat

42 J. Perhutanan

Mohd Rahim bin Ramli

Negeri Kedah

Deputy Director (Operation)
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CHAPTER 2

RESEARCH FINDINGS

21 GEOMORPHOLOGY AND MICROHABITATS OF EASTERN
PULAU SONGSONG

Zulfigar Yasin'2, Norhanis M. Razalli' and Aileen Tan Shau Hwai' 2

"Marine Science Laboratory, School of Biological Sciences, Universiti Sains Malaysia,
11800 Minden, Penang.

2Centre for Marine and Coastal Studies (CEMACS), Universiti Sains Malaysia,
11800 Minden, Penang.

Correspoding author: zulfigar@usm.my
Introduction

Pulau Songsong located about 16 km west of Tanjung Dawai on the mainland of Kedah is
located in the Straits of Malacca. It is a frequent stop for the fisher folks from the nearby
coastal villagers where the sea provides fish and food. There are coconut groves and several
large breadfruit trees on the flatlands. Trawlers too illegally frequent the area. Pulau Songsong
has recently attracted a growing number of tourists especially from Penang and the mainland
Kedah.

The Study Area and the Geomorphology of Pulau Songsong

The island of Songsong (Literal translation from Hokkien: ‘Happy’) lies in shallow tropical seas
and is surrounded by several types of coastal habitats. The exposed western area comprise of
rocky steep cliffs that's are covered with land vegetation that was previously logged. This
extends to the north and south of the island. There is a small beach to the southwest. On the
west, there are two caves that are partially tidal. The largest reef area is found to the south of
Pulau Songsong. It is a fringing reef but was not diveable during the expedition due to the
rough seas. Figure 2.1.1 provides a generalized view of Pulau Songsong. The largest beach
is found fronting the east part of the island with a rocky shore to its north. This is the main
study location.

Figure 2.1.1. Overall view of Pulau Songsong.

Determination of Microhabitats

We can divide the microhabitats found here into the terrestrial section and the marine section.
Figure 2.1.2 illustrates the cross sectional profile of eastern Pulau Songsong from the steep
terrestrial slopes towards the marine areas beyond the coral reef.
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2.2 PRELIMINARY DIVERSITY CHECKLIST OF MACROFAUNA AT CORAL
REEFS AND INTERTIDAL ZONE OF PULAU SONGSONG, KEDAH.

Annette Jaya Ram, Norlaila M. Zanuri, Chee Su Yin and Wong Swe Cheng

Centre for Marine and Coastal Studies (CEMACS), Universiti Sains Malaysia,
11800 Minden, Penang.

Correspoding author: annettejr@usm.my

Abstract

A total of 105 macrofauna were collected from coral reef and intertidal zone of Pulau
Songsong, Kedah. The organisms encompassed 6 different phyla, namely Porifera,
Echinodermata, Sipuncula, Annelida, Mollusca and Arthropoda. The largest number of
organisms collected was from the class Ophiuroidea which represent the brittle stars.
Molluscans were mainly represented by several species of gastropods and bivalves which
were found encrusted deeply within the crevices of the coral boulders. Arthropods collected
were decapod crustaceans such as portunid and grapsid crabs along with pistol shrimps. A
single amphipod specimen was also documented during the sampling. Sea urchins collected
were sampled and kept as live specimens. Other samples were immersed in alcohol for long
term storage or for DNA barcoding studies.

Introduction

The condition or status of an ecosystem can be determined by understanding the diversity
and interactivity of its organisms. A tropical coral reef ecosystem is a highly diverse habitat
with many species of flora and fauna. Marine organisms are part of the complex food webs
in the coastal, seagrass beds and coral reefs ecosystems where they can be predators, prey
or detritus consumers. Some species also contribute towards human consumption and
economic revenue to fishermen and farmers. The coral reef ecosystem is also one of the
attractions of eco-tourism. In the field of ecological engineering, reefs act at natural barriers
to harsh waves, prevent erosion, property damage and loss of lives. Perhaps more
importantly, in present times, coral reefs function as a bioindicators for anthropogenic
activities (e.g. land-based runoff and pollutant discharges), climate change and ocean
acidification. Coral reefs should be protected to preserve their biodiversity, their ecological
functions and roles they play. Studies on diversity and abundance allow identification of
species in need of conservation and provide an estimate to the magnitude of efforts needed
for their conservation. A preliminary diversity checklist of the macrofauna which inhabit the
coral reefs and the intertidal zone at Pulau Songsong was determined by sampling several
coral boulders and visual beach scanning. The specimens collected were also stored for
future DNA barcoding studies.

Objectives

1. To identify the diversity of macrofauna in the coral reef and intertidal zone of Pulau
Songsong, and

2. To obtain specimens for DNA barcoding studies.
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Materials and Methods
(a) Sampling of coral boulders

Samples of coral boulders were collected by means of SCUBA diving at the east of Pulau
Songsong (5.811728°N, 100.297099°E). A total of fifteen coral boulders were extracted
manually using chisel and hammer. Each coral boulder was secured in individual bags and
carried up to surface for further analysis. The coral boulder was scanned visually for
organisms which may be attached externally and removed for identification and DNA
barcoding analysis. The coral boulder was then immersed in 10% magnesium chloride in
clean sea water (w/v) solution for 10 minutes to ensure relaxation of organisms such as
molluscs and crustaceans. The usage of the magnesium chloride solution prior to ethanol
immersion was also to avoid autotomy of crustacean limbs due to sudden stress in change
of environment. During the magnesium chloride bath, organisms which released themselves
from the crevices of coral boulders were collected with forceps and kept in 99% ethanol.
Subsequently, organisms which adhered or bored deep into the crevices of coral boulders
were removed with the aid of hammer and chisel. All organisms were then placed in
individual vessels filled with 99% ethanol for DNA barcoding studies.

(b) Sampling of sea urchins

All sea urchins were collected from the shallow coral reef areas northeast of Pulau
Songsong (5.812491°N, 100.296166°E). SCUBA diving was employed for sea urchins
collection. Sea urchin specimens were kept alive on board and transported to the wet lab.

(c) Intertidal zone visual scan and collection of organisms

The intertidal zone was also visually monitored for diversity of crab species. The monitoring
covered the length of the accessible sandy shore and rocky shore area. Crabs which were
observed were captured using a handheld net and stored in ice prior to identification.

(d) Identification of organisms

All organisms found on coral boulders were photographed and classified to the lowest taxon
possible according to identification keys and references available.
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Results
Table 2.2.1. Selected macrofauna obtained from coral boulders at Pulau Songsong, Kedah.

No. | Phylum Classification
Echinodermata

Common name: Brittle star
Class: Ophiuroidea

Order: Ophiurida

Family: Amphiuridae/Ophiactidae
Genus: Amphipholis/Ophiactis
Species: A. squamata/O. savignyi

Common name: Black long-
spine urchin

Class: Echinoidea

Order: Diadematoida
Family: Diadematidae
Genus: Diadema

Species: D. setosum

Class: Polychaeta
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Table 2.2.1. (Continue).

Phylum Classification

Annelida

Class: Polychaeta
Order: Phyllodocida
Family: Phyllodocidae

Common name: Scale worm
Class: Polychaeta

Order: Phyllodocida

Family: Polynoidae

Genus: Parapidonotus

Sipuncula

Identification pending.

Mollusca

Class: Bivalvia
Order: Mytiloida
Family: Mytilidae
Genus: Leiosolenus
Species: L. lima

Class: Bivalvia
Order: Mytilida
Family: Mytilidae
Genus: Septifer
Species: S. cumingii

Class: Bivalvia
Order: Mytiloida
Family: Mytilidae
Genus: Lithophaga
Species: L. teres
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Table 2.2.1. (Continue).

No.

Phylum

Classification

Mollusca

Class: Gastropoda
Order: Neogastropoda
Family: Muricidae
Genus: Morula

Arthropoda

Subphylum: Crustacea
Class: Malacostraca
Order: Decapoda
Family: Xanthidae

Common name: Pistol shrimp
Subphylum: Crustacea

Class: Malacostraca

Order: Decapoda

Family: Alpheidae

Genus: Alpheus
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Table 2.2.2. Decapod crustaceans found in the sandy and rocky shore intertidal of
Pulau Songsong.

No. | Phylum Classification

Arthropoda

1. Common name: Ghost crab
Subphylum: Crustacea
Class: Malacostraca

Order: Decapoda
Infraorder: Brachyura
Family: Ocypodidae

Genus: Ocypode

Common name: Lightfoot crab
Subphylum: Crustacea

Class: Malacostraca

Order: Decapoda

Infraorder: Brachyura

Family: Grapsidae

Genus: Grapsus

Common name: Crucifix crab
Subphylum: Crustacea

Class: Malacostraca

Order: Decapoda

Infraorder: Brachyura
Family: Portunidae

Genus: Charybdis

Species: C. feriatus

B Porifera M Echinodermata ®S5ipuncula ®Annelida ™ Mollusca B Arthropoda

Figure 2.2.1. The abundance of organisms collected from coral reefs and intertidal zone of
Pulau Songsong classified by phyla.
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Discussion

A total of 105 macrofauna was collected from coral boulders and the intertidal zone of the
study site. The organisms found belong to the phyla of Porifera, Echinodermata, Sipuncula,
Annelida, Mollusca and Arthropoda. Highest number of organisms collected were brittle
stars belonging to the phylum Echinodermata. Within the molluscan phylum, 18 organisms
found belonged to the class Bivalvia, and the remaining to the class Gastropoda. The
mussels bore into the corals and were located within crevices or keyholes within the corals
belonging to the Poritidae family. Arthropods found in coral boulders were all crustaceans
belonging either to the orders Amphipoda and Decapoda (crabs and pistol shrimps). Beach
scanning also revealed 3 other species of crabs. The most common crab found on the sandy
shore at the island was the ghost crab. On the other hand, a single type of grapsid crab was
found at the rocky shore area. A juvenile crucifix crab was also captured while beach
combing for crabs. The crucifix crab is an edible species and is one of the crab species
available at seafood restaurants. The juvenile crab found in this area is an indication that
there is population of these portunid crabs in the waters of Pulau Songsong. They are most
likely to breed and use the coral reef areas as nursing ground which intensifies the
importance of this ecosystem. Crabs are usually nocturnal and this preliminary diversity
study was conducted during day light hours. Future studies could be conducted during the
night to identify other species of crabs available in the same area.

Several polychaete worms were also extracted from the coral boulders but are unable to be
identified to lower taxa at the time this report is being written. Polychaete identification is
ongoing and will be included in future publication of this study. A total of 6 black long-spine
sea urchin were collected from the coral reefs and kept as live samples. Sea urchins are a
major component of marine communities and play an important ecological role. In areas with
less herbivores, sea urchins feed on the algal biomass and results in the role of maintaining
the balance between coral and algae. Another important element of sea urchins in coral
ecosystem is their contribution to reef resilience. Sea urchins prevent the establishment of
macroalgae hence, help maintain conditions for coral community to recover after severe
disturbance such as bleaching events and storm thus, help to restore the reefs to a healthy
state. The existence of sea urchins is valuable in the coral ecosystem and definitely benefits
the coral reef of Pulau Songsong.

Recommendation

This preliminary study of the diversity of macrofauna revealed the various organisms which
utilize the coral reefs of Pulau Songsong as their habitat. Each organism species plays its
own role and interacts with the coral population at the area. It is recommended that follow up
spatial and temporal studies be conducted at different times to fully discover the range and
distribution patterns of organisms which inhabit the intertidal and coral reef ecosystems
throughout the year. The diversity of macrofauna at coral reefs should be protected in order
to preserve the symbiosis and maintain the balance of the marine ecosystem.
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2.3 SEA CUCUMBERS (ECHINODERMATA: HOLOTHUROIDEA) FROM
PULAU SONGSONG, KEDAH

Sim Yee Kwang', Norlaila M. Zanuri', Zulfigar Yasin' 2 and Aileen Tan Shau Hwai" 2

"Centre for Marine and Coastal Studies (CEMACS), Universiti Sains Malaysia,
11800 Minden, Penang.

2Marine Science Laboratory, School of Biological Sciences, Universiti Sains Malaysia,
11800 Minden, Penang.

Correspoding author: mrsimyk@usm.my

Introduction

The Holothuroidea, or sea cucumbers, are an abundant and diverse group of worm-like and
usually soft-bodied echinoderms. They are found in nearly every marine environment, but
are most diverse on tropical shallow-water coral reefs. They range from the intertidal, where
they may be exposed briefly at low tide, to the floor of the deepest oceanic trenches. Some
of these are about 20 cm in length, though adults of some diminutive species may not
exceed a centimeter, while one large species can reach lengths of 5 m (Synapta maculata).
Several species can swim and there are even forms that live their entire lives as plankton,
floating with the ocean currents.

The Holothuroidea, or sea cucumbers are very well represented in this region, both in
numbers and in species (George & George, 1987). However, although the taxonomy of the
sea cucumber families is generally well established, the distinction between similar species
of sea cucumber is often difficult. Several new species have been described from the Indo-
Pacific, which is the center of sea cucumber biodiversity (Bruckner et al., 2003). There are,
however, still many un-described large species that are common in shallow waters.

The sea cucumber fauna of Malaysia has been dealt with in several publications: five
families, nine genera, and 22 species of sea cucumber were recorded in the Bodgaya
Islands and Pulau Sipadan, Sabah (George & George, 1987). Baine and Forbes (1998)
recorded three unidentified Stichopus species as Stichopus sp. 1, Stichopus sp. 2, and
Stichopus sp. 3, but these are not included in the report by Forbes & llias (1999). During the
period from July 1996 to December 1998, six surveys were carried out in the Peninsular
Malaysia and Sabah in order to determine species presence, abundance, and distribution. A
total of 148 sites were surveyed and the biological habitats and relative abundance of sea
cucumber species were described. A total of 37 species of sea cucumber were recorded
with six species requiring verification. Species abundance, although relatively high at most
locations, displayed considerable patchiness (Forbes et al., 1999).

Zulfigar & Tan (1999) recorded 36 species of sea cucumber occupying an extensive area on
the fringing reefs of Pulau Tioman, Pahang, and four islands of the Johore Islands, located
in the lower part of the South China Sea. Rizal Boss ef al. (1999), Zulfigar et al. (2001a),
and Massin et al. (2002) have provided lists of species found in the Johore Marine Park
(South China Sea, Malaysia). A study of the holothurian genus Stichopus from Johore
Marine Park revealed seven different species, and two new species (S. ocellatus and S.
rubermaculosus) were fully described and illustrated. A further species, S.
monotuberculatus, had not previously been recorded in the Johore Marine Park. Two other
reports (Zulfigar et al., 1999 and 2001b) dealt with the taxonomy of S. hermanni and S.
variegatus.
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Four families (Cucumariidae, Holothuriidae, Stichopodidae, and Synaptidae), 11 genera, and
33 species of sea cucumbers recorded from 32 different locations in Malaysian coastal
waters from year the 2004 to 2009 were reported by Zulfigar et al., (2008) and Sim & Kee
Alfian (2011). Recently, five sea cucumber species including one new species of the genus
Stichopus are reported from the shallow coral reefs of Straits of Malacca (Woo et al., 2015).
The new species Stichopus fusiformiossa has unusual fusiform spicules in the tentacles,
which are not found in the other species of the genus. Pseudo-tables and large perforated
plates are newly recorded for Stichopus hermanni (Semper, 1868) and Stichopus vastus
(Sluiter, 1887), respectively.

Economically, sea cucumbers are important in two main ways. First, some species produce
toxins that are of interest to pharmaceutical firms seeking to learn their medical value. Some
compounds isolated to date exhibit antimicrobial activity or act as anti-inflammatory agents
and anticoagulants. Second, as a gourmet food item in the orient, they form the basis of a
multimillion-dollar industry that processes the body wall for sale as béche-de-mer or trepan
(Baine & Choo, 1999). However, the high value of some species, the ease with which such
shallow-water forms can be collected, and their top-heavy age structures all contribute to
over-exploitation and collapse of the fisheries in some regions. Fishermen in the Pacific
islands use the toxins, some of which act as respiratory inhibitors, to entice fish and octopus
from crevices so that they may be more easily speared. Furthermore, the sticky cuvierian
tubules are placed over bleeding wounds as a bandage.

Materials and Methods

Sea cucumbers were collected from the shallow coral reef areas of Pulau Songsong and
Tukun Terendak in the Straits of Malacca as shown in Figure 2.3.1. The sampling areas
were situated in highly sediment waters of the Straits of Malacca (Chua et al., 2000) with
poor reef framework formation (Pillai & Scheer, 1974).

All sampling areas exhibited similar shallow reef flat at depths about 0.5 to 15 m with gradual
slope of sandy substrate extending to 20 m depth. SCUBA diving was employed in collecting
specimens using transect covering an area of about 100 m?; up to 18m water depth during
day and night. The sea cucumber specimens were fixed in absolute ethanol for two weeks
and stored in 70% ethanol as a final preservative solution (Lincoln & Sheals, 1979) and
stored in Centre For Marine and Coastal Studies, Universiti Sains Malaysia, for future
examinations.
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Figure 2.3.1. Map of study area in the Straits of Malacca: Pulau Songsong and Tukun

Results and Discussion

Terendak.

The list of sea cucumber species collected from the survey was shown in Table 2.3.1. A total
of two families (Holothuriidae and Stichopodidae), two genera and only two species were
recorded during survey period (271 to 29" September 2017). Holothuria (Mertensiothuria)
leucospilota (Figure 2.3.2) was the dominant sea cucumber species in this survey area with
abundance of 12.85 ind./100 m? meanwhile Stichopus fussiformiossa (Figure 2.3.3) consider
rare and only found at the northern (2.12 ind./100 m?) and southern part (5.56 ind./100 m?)

of Pulau Songsong.

Table 2.3.1. The diversity of sea cucumbers from Pulau Songsong, Kedah.

Holothuria
(Mertensiothuria)
leucospilota
(Brandt, 1835)

2 Stichopus
fusiformiossa
(Woo, 2015)

Pulau Diurnal
Songsong;
Tukun

Terandak

Pulau Nocturnal

Songsong

Sandy with
rubble

Coral rubble
& rocky hard
substrate

0-5

3.5-11.2
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Figure 2.3.2. The habitat and morphology of Holothuria (Mertensiothuria) leucospilota
(Brandt, 1835) (Holothuroidae; Family Holothuriidae) collected during the expedition.

——

Figure 2.3.3. The habitat and morphology of Stichopus fusiformiossa (Woo, 2015)
(Holothuroidae; Family Stichopodidae) collected during the expedition.
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For other Echinoderms, only black long-spines sea urchin Diadema setosum (Leske, 1778)
was observed at coral rubble and rocky hard substrate in both islands. Eastern Tukun
Terendak recorded the highest abundance of D. setosum (36.76 ind./100 m?) at depth of 5 to
8 m. No sea star, brittle star and sea urchin found in survey area. Marine biodiversity
expedition to Songsong group of Islands in year 2012 reported three families (Holothuriidae,
Stichopodidae and Synaptidae), four genera and eight species of sea cucumber in Pulau
Kaca, Pulau Segantang and Pulau Songsong, Straits of Malacca (Zulfigar et al., 2013). H.
leucospilota and Synaptula lamperti were found in Pulau Songsong according to the report;
only H. leucospilota was found during this survey and S. lamperti (small skinny with length 5-
10cm long) which normally found in large numbers and draped around sponges and other
encrusting animals was not recorded in any survey sites during this expedition.

Recommendations

Overall, the diversity of Echinodermata in the Pulau Songsong was consider low; it might be
due to the trawling activities at nearby area and over-harvesting of commercial Stichopus
spp. by local fishermen during low tide. Gazetting Pulau Songsong archipelago as Marine
Park might be the only solution to maintain & increase the population of sea cucumbers and
other echinoderms in this area.
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Introduction

Scleractinian corals are known as reef building corals due to their solid, massive and
encrusting structural formation. The Indo-Pacific region, particularly the sea surrounding the
Peninsular Malaysia, Philippines and Indonesia, is considered to contain the greatest
species diversity of corals in the world. This geographically advantaged location provides an
ideal atmospheric condition for the corals to live. Reef building corals are the representatives
of a substrate level where it provides base to the other associated faunal communities.
Being a complex and diversified ecosystem, coral reefs provides food, shelter, and also an
important source of income to the people living at the coast. Diversification of hard coral acts
as an indicator to a biologically enriched marine environment. This report presents the
findings of the survey conducted on the status of hard coral diversity at Pulau Songsong
during the H20 Songsong-Jerai Expedition 2017.

Material and methods

Several extensive undersea surveys were conducted at Pulau Songsong from 27t to 29t
September 2017 to study the hard coral diversity using Self Contained Underwater
Breathing Apparatus (SCUBA) diving and snorkeling. Underwater photographs and
specimens were collected for detailed morphological identification. The sampled specimen
was bleached with domestic bleaching agent for a day and washed thoroughly with running
water to remove all the tissues and later oven dried at 60°C for 2 to 3 days. Identification
until species level was made following the keys of Searle (1956), Pillai & Scheer (1974),
Green et al. (1979), Betterton (1981), and Veron (2000). On completion of detailed structural
study, the specimens were labeled and deposited at the Centre for Marine and Coastal
Studies (CEMACS), Universiti Sains Malaysia.

Result and Discussion

The list of hard corals collected during the XPDC H20O Songsong-Jerai 2017 is shown in
Table 2.4.1 and Figure 2.4.1. Pulau Songsong recorded 16 species, 13 genera and 9
families. Corals from the family Faviidae, Poritidae and Merulinidae were found to be
dominant. The low number of specimens is due to the poor visibility, which restricted
underwater photography and sample collection.

Studies on the hard corals at the Northern Straits of Malacca, west coast of Peninsular
Malaysia are very limited, as the only available information are from Helen (1984) and past
biodiversity expedition in the year 2012 at Songsong group of islands. Thus, this study
provides an updated hard coral species list.

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



Table 2.4.1.  Alist of scleractinian coral recorded at Pulau Songsong.
Year
Sz (Thizsogtrjdy)
Family Genus Species > >
3 3 2
g g g g
n n
. Acropora sp. v v
Acroporidae Montipora sp. v
Agariciidae Pavona danai v v
Dendrophyliidae Turbinaria mesenterina v v
Turbinaria sp. v
Cyphastrea chalcidium v v
Diploastrea sp. v
Favia sp. v
Favites sp. v
Goniastrea sp. v
Faviidae Leptastrea sp. v
Leptoria sp. v
Montastraea sp. v
Platygyra sp. v
Oulastrea crispata v v
Oulophyllia sp. v
.. Fungia sp. v v
Fungiidae Podabacia sp. v
Hydnophora sp. v 4 v 4
Merulina sp. v 4
Merulinidae Coelastrea aspera v
Coelastrea sp. v
Paragoniastrea deformis v
. Symphyllia sp. v v
Mussidae Symphyllia radians v
Oculinidae Galaxea sp. v v
Pectiniidae Echinophyllia sp. v
Pocilloporidae Pocillopora sp. v
Alveopora sp. v
- Goniopora cellulosa v v
Poritidae Porites sp. v
Porites murrayensis v
Total number of species 26 16
Total number of genus 26 13
Total number of family 11 9
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Figure 2.4.1. Underwater and skeletal images of the hard corals collected at
Pulau Songsong; (a) Acropora sp., (b) Pavona danai, (c) Turbinaria sp., (d) Galaxea sp..
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Abstract

Coral reefs in the northern region of the Straits of Malacca have a diverse group of
octocorals growing on its bed. Collectively, not much is known about the octocorals found in
the Straits of Malacca. The octocorals identified in this study are from Tukun Terendak,
Pulau Songsong. This study was undertaken to identify and record the octocoral species
found in the northern part of the Straits of Malacca.

Materials and Methods

Octocorals were surveyed and randomly collected with the aid of Self Contained Underwater
Breathing Apparatus (SCUBA) diving in water one to ten meters deep along the coastline
area of Pulau Songsong. Part of the samples were fragmented and preserved with 75%
alcohol. The identification process for this research was conducted based on five important
keys; the external form and colouration, polyps or colonial and fundamental structure of
colonies, monomorphic, the arrangement of polyps, and the arrangement of sclerites.

Results and Discussion

In this study, six specimens were identified from three suborder, four families and six genera
(Table 2.5.1). The specimens ranged from single stalk to huge sea fans.

Soft coral and gorgonian (sea fan) are species of animals grouped under the subclass
Octocorallia. Their distinguish characteristic is their polyps which always bear eight tentacles
(hence octocoral). All these octocoral species were found to be monomorphic coral type,
where the polyp reproduces both asexually and sexually. The polyps with monomorphic,
consisting of just autozooid polyps used for feeding purposes and sexual reproduction.

These six octocoral species could be categorized into three morphological types, namely
unbranched colonies (Viminella sp., J. juncea), thin-branched colonies (Echinogorgia sp.,
Astrogorgia sp.), and branching fan-shaped (Subergorgia sp., M. ochracea). These different
morphologies lead to identify the octocoral species into three suborder, they are Calcaxonia,
Holaxonia and Scleraxonia.

In this study, octocorals were only found in rocky habitat, Tukun Terendak instead of coral
reefs area, Pulau Songsong. The richest and most abundant sites is on submerged rocks in
relatively strong currents. Furthermore, these octocoral species also able to survive under
heavy sediment loads.
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Recommendations

In this study, octocoral samples were collected from northern part of Tukun Terendak.
Octocorals found in seven to eight meters water depth. It is hypothesizing that deeper area
of Tukun Terendak might have more density and diversity of octocorals. Therefore, it is
recommended that more survey need to be done at deeper area of Tukun Terendak.
Octocoral species found in this study are azooxanthellate (does not have symbiotic
zooxanthellae in its tissue) and does not rely on light and photosynthesis to live.
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Abstract

Effective and Maximum quantum vyield is important in assessing the photosynthetic ability of
corals. The change in corals’ photosynthetic ability is a proxy of the current health status.
The diving Pulse Amplitude Modulation (Diving-PAM) was used to measure the chlorophyll
fluorescence of four species of scleractinian coral, namely Porites lutea, Goniopora
cellulosa, Cyphastrea chalcidicum and Pavona danai. At present, there is lack of known data
for the effective and maximum quantum photosynthetic yield of any scleractinian coral in
Malaysian waters could use as indicator of Malaysian coral health. Thus, this study was
aimed to evaluate the health status for four dominant scleractinian coral by assessing the
quantum yield of the Photosystem Il (PSII).

Materials and Methods

In this study, diving-PAM was used to measure the chlorophyll fluorescence of four dominant
hard coral species of Pulau Songsong, which are Porites Ilutea, Goniopora cellulosa,
Cyphastrea chalcidicum and Pavona danai (Figure 2.6.1). The measurements were further
divided into effective quantam yield that is light adapted and maximum quantum yield, which
is dark-adapted.

(a) Effective Quantum Yield (Light Adapted)

To obtain the effective quantum vyield values, scleractinian corals maximum fluorescence
(Fm) was measured using a saturating light pulse (0.8 s, <2000umol quanta m2s'), and the
changes in fluorescence (AF = Fn-F,) was then used to calculate effective quantum yield
(AF/Fq) for light-adapted corals. Each coral’s quantum yield value is a mean value of three
replicates. Statistical analysis was done using SPSS software and ANOVA test was
conducted to determine the significant difference between sets of data.

(b) Maximum Quantum Yield (Dark-adapted)

For dark-adapted measurements, the effective quantum yield is the same as the maximum
quantum yield (Fmn-Fo/Fm=F./Fr). To obtain maximum quantum yield, the colonies needed to
be dark-adapted for 30 minutes before taking the value. Each coral’s value is a mean value
of three replicates.
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Results

In this study, the average (n=3) effective quantum yield value (AF/Fn) of G. cellulosa, P.
lutea, C. chalcidicum and P. danai were 0.688+0.030, 0.676+0.001, 0.672+0.003 and
0.730+0.006 respectively (ANOVA p<0.05) (Figure 2.6.2). The average (n=3) maximum
quantum yield value (F./Fn) for these scleractinian corals was 0.707+0.003, 0.664+0.061,
0.63410.032 and 0.593+0.236 respectively (ANOVA p>0.05). The yield value recorded is
considered the first documented measurement for Pulau Songsong, Kedah.

(a)

Figure 2.6.1. Hard coral species found in Pulau Songsong. (a) Goniopora cellulosa;
(b) Porites lutea; (c) Pavona danai; (d) Cyphastrea chalcidicum.
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Figure 2.6.2. Differences between the effective quantum yield (light-adapted) (AF/Fn) and
maximum potential quantum yield (dark-adapted) (F./Fn) of corals in Pulau Songsong.

Discussion

This study presented the in-situ quantum yield of corals inhibiting turbid waters of Pulau
Songsong. PAR value during sampling day was 891.5 umol quanta m2s-'. Even the light
intensity was low, yield values recorded still considered higher as compared to the yield
value reported for scleractinian corals from temperate region. This results also supported by
a study done by Adzis et al., (2009). Adzis et al., (2009) also found that the quantum yield
value of Pocillopora damicornis from Pulau Tioman, Malaysia is higher than Red Sea and
Heron Island, Australia of the same species.

It is important to understand and know the yield value in healthy conditions. The reduction of
both effective and maximum quantum yields indicated there is a stressful change in many
environmental conditions (Flores-Ramirez & Linan-Cabello, 2007; Hill, Frankart & Ralph,
2004; Jones, 2004; Jones & Hoegh-Guldberg, 1999; Ralph, Larkum & Kiihl, 2005).

Both values also used to assess stressful levels of introduced substances to the corals
(Jones et al., 1998; Cervino et al., 2003; Jones et al., 2000). Hence, the data from this study
can be used as the indicator for photosynthetic capacity of scleractinian corals in
comparison to assess the health of scleractinian corals in Malaysian waters.

Pavona danai showed significant difference among effective quantum yield value (AF/Fr,) of
other three scleractinian corals (ANOVA p<0.05). The data set showed that P. danai is at its
weakest photosynthetic compare to others. Plus, the thin-plate morphological structure of P.
danai itself could cause this coral species to become a non-resilience coral type. Any further
stress inflicted to P. danai could be more damaging.
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Recommendations

Field observation during the expedition showed that local villagers frequently visit Pulau
Songsong for recreational activities such as picnic, snorkelling and fishing. These activities
could contribute to the increase of damaged corals. Consequently, it became the main factor
contributing to the decline of coral coverage at Pulau Songsong. From this study, it is
suggested that a proper management plan on tourist activities at sensitive reef areas is
needed to minimise the stress and damage.
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Introduction

Harmful Algal Blooms (HABs) or commonly known as “red tides” happens due to the
changes of environmental conditions. HABs cause huge economic loss for human such as
aquaculture activities, fishing and tourism. Typically, during bloom events only one or a few
phytoplankton species are involved, and some blooms may be recognized by discoloration
of the water resulting from the high density of pigmented cells. According to Naqqiuddin et
al. (2014), there are several factors that contribute to HABs such as changes in temperature,
salinity, light intensity, water current, weather changes and nutrient supply. During the H20
Songsong-Jerai Expedition, which was jointly conducted by Departmenent of Marine Park
Malaysia and CEMACS, Universiti Sains Malaysia, researchers detected the “Red tides”
phenomena in the coastal area of Pulau Songsong.

Methods and Materials

Pulau Songsong, which is located in the Northern Straits of Malacca, is a popular area for
boating and tourism activities. During the algae bloom occurrence, surface water was
collected with two 500 ml bottle from a boat. These samples were brought back to the
laboratory, fixed with Lugol solution and stored at room temperature until the observation
using light microscope. Phytoplankton cell densities were recorded, and identification was
done until genus level.

Results and Discussion

Photo images from the light microscopes of the large-celled species of dinoflagellates are
shown in Figure 2.7.1. The dinoflagellates present in the samples were identified as
Ceratium furca (Order: Gonyaulacales, Family: Ceritiaceae). The upper body of the
observed cell was long and narrow, and formed an apical horn. It became gradually thicker
towards the base, where it formed an epitheca. Cell density of the samples observes during
the bloom were 1,960,000 cell/L. Results indicated that Ceratium furca comprises over 95%
of the total samples collected. Ceratium furca are mainly coastal species, but can also be
found in open oceans and in estuaries (Horner, 2002).

Activities in coastal areas such as agriculture and sewage release from Merbok River to the
sea could cause nutrient imbalance that may increase the chances of the bloom. The high
nutrient discharge associated with this river will enhance the biological activity in the sea
(Smayda, 2002). Dinoflagellates, which can swim and are able to take in nutrients efficiently,
can form a bloom by growing in the niche vacated by the diatoms. The genus Ceratium has
been classified into surface distribution species (surface species) and deep layer distribution
species (shade species) in a water column.
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Figure 2.7.1. Microphotographs of the large dinoflagellate, which was identified as
Ceratium furca

Recommendations

To understand the causes and possible occurrence of algal bloom, frequent monitoring of
nutrients levels along the coastal areas and river discharge is crucial. Increases in nutrient
levels (mainly phosphorus and nitrates) from fertilizer run-off from residences and
agricultural lands, sewage discharges, and run-off from urban areas and industrial facilities
could cause rapid growth in marine phytoplankton. Proper legislative and policy changes are
needed to control sewage or waste discharges, since it has the potential to prevent certain
types of HABs (Okaichi, 1997). Apart from field monitoring, scientists have demonstrated
that satellite imagery can also be used to track the frequency of harmful algal blooms.
Hence, further studies in regard to these technologies are needed in our waters.
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Introduction

The waters of northwestern peninsular Malaysia consist of the islands of Langkawi, the
coastline of Kedah and Penang. Recently, marine mammal research in this region has
become more intensive following the discovery of various inshore species of cetaceans and
whales. In particular the areas of Penang, Matang and Langkawi are currently being studied
for their dolphin populations in western peninsular Malaysia. As of 2012, there are 27
species of marine mammals including one Sirenian the dugong (Dugong dugon) confirmed
in both peninsular and East Malaysia. (Jaaman, 2006; Ponnampalam, 2012).

The key species that have been studied in peninsular Malaysia include the Indo Pacific
humpback dolphin (Sousa chinensis), Irrawaddy dolphin (Orcaella brevirostris), and Indo-
Pacific finless porpoise (Neophocaena phocaenoides) (Nadarajah, 2000; Jaaman, 2006;
Minton et al., 2011; Ponnampalam, 2012; Rajamani, 2014; Rajamani et al., 2014; Rajamani,
2015; Rodriguez, 2015). The coastal areas of northwest peninsular Malaysia, especially
Penang and Langkawi, Kedah are rapidly developing with tourism being a large focus for
economic growth (Marzuki, 2011; Chee et al., 2017). However the other parts of Kedah
represents tourism at a slower pace (Liu, 2006). Rapid coastal development is set to
continue in Penang and Langkawi without an understanding of the numbers and types of
marine mammals found in these regions. This increase in development in these regions
could significantly alter the islands’s coastline affecting inshore dolphin species such as the
Irrawaddy dolphin, Indo-pacific humpback dolphin and Finless porpoise, which reside there.
Thus marine mammal populations are potentially at risk even before they are discovered
with population distribution and numbers not known. The purpose of this paper is to learn of
the current knowledge of marine mammals found in northwestern peninsular Malaysia.

Materials and Methods

The main study site of the expedition (Biodiversity expedition H20 Songsong-Jerai, Kedah)
was Pulau Songsong where there have been no previous reports of cetaceans. A desk top
survey was conducted to provide a review of marine mammal research done in northwest
peninsular Malaysia, an area which includes Pulau Songsong north of Penang located at
Yan, Kedah. Any opportunistic sightings of dolphins were also recorded from 27 to 29™ of
September 2017 during the Songsong-Jerai expedition.

Results

During the Pulau Songsong expedition, one sighting of an unidentified dolphin was made
close to the mouth of Sungai Merbok river, presumably an Irrawaddy dolphin (N 05°41'20.2”
E100°16'48.9"). Preliminary interviews indicate that Irrawaddy dolphins are found at river
mouths in Kedah.

A few sporadic studies have been conducted on marine mammals in peninsular Malaysia. In
peninsular Malaysia the first most widespread survey was conducted by WWF-Malaysia in
2000.Five study sites throughout peninsular Malaysia were investigated for the presence of
marine mammals out of which three included the Melaka coastline, Perak state coastline
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and Langkawi archipelago Currently, there are nine species said to located in north west
peninsular Malaysia (Table 2.8.1). These include the Irrawaddy dolphin (Orcaella
brevirostris), Indo-Pacific finless porpoise (Neophocaena phocaenoides), Indo Pacific
humpback dolphin (Sousa chinensis), Indo Pacific bottlenose dolphin (Tursiops aduncus),
Melon Headed Whale (Peponocephala electra), Pan tropical spotted dolphin (Stenella
attenuata), Striped dolphin (Stenella coeruleoalba), False killer whale (Pseudorca
crassidens), and Brydes whale (Balaenoptera edeni) (Nadarajah, 2000; Ponnampalam,
2012; Rajamani, 2014 and 2015; Rodriguez, 2015; Rajamani et al., 2018).

Table 2.8.1. Checklist of species found in northwest peninsular Malaysia based on location.

Location ‘ Species Found Reference

Langkawi Island | Irrawaddy Dolphin (Orcaella brevirostris) | Nadarajah, 2000;
Ponnampalam & Jamal

Indo Pacific Finless Porpoise Hisne, 2011;
(Neophocoaena phocaeoides) Ponnampalam, 2012.

Indo-Pacific Humpback Dolphin (Sousa
chinensis)

Pantropical Spotted Dolphin (Stenella
attenuate)

False Killer Whale (Pseudorca
crassidens)

Bryde’s Whale (Balaenoptera edeni)
Bottlenose dolphin (Tursiops truncatus)

Kedah Irrawaddy Dolphin (Orcaella brevirostris) | Nadarajah, 2000;
Melon-headed Whale (Peponocephala Ponnampalam, 2012.
electra)

Striped dolphin (Stenella coeruleoalba)
Bryde’s Whale (Balaenoptera edeni)

Penang Irrawaddy Dolphin (Orcaella brevirostris) | Rajamani, 2015;
Indo Pacific Finless Porpoise Rodriguez Vargas, 2015;
(Neophocoaena phocaeoides) Rajamani et al., 2018.
Indo-Pacific Humpback Dolphin (Sousa
chinensis)

Indo-pacific Bottlenose Dolphin
(Tursiops aduncus)

Perak Island Bryde’s Whale (Balaenoptera edeni) Ponnampalam, 2012

The most common species found in this region is the Indo-Pacific humpback dolphin,
Irrawaddy dolphin and Indo-Pacific finless porpoise, which have been reported in both
Langkawi and Penang (Nadarajah, 2000; Jaaman, 2006; Minton et al., 2011; Ponnampalam,
2012; Rajamani, 2014; Rajamani et al., 2014; Rajamani, 2015; Rodriguez, 2015). The
limited information available on the other species in northwest peninsular Malaysia is also
discussed.
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i. Indo-Pacific humpback dolphin (Sousa chinensis)

Recent research on humpback dolphins has been conducted in Langkawi Island and
Penang Island (Ponnampalam & Jamal Hisne, 2011; Rajamani, 2015). In the year 2000, two
sightings of Indo Pacific humpback dolphin were made by Nadarajah (2000). One sighting
on the west coast of Langkawi was that of a single dolphin whereas the other sighting in the
north of Langkawi was of a mixed group of humpback and bottlenose dolphins, totalling
between 60 to 70 animals. In 2011, Indo-Pacific humpback dolphins were also sighted
during Ponnampalam and Jamal Hisne’'s more comprehensive survey in Langkawi. Most
sightings of the Indo-Pacific humpback dolphin were from 1 to 9 individuals and in depths no
greater than 18 m (Figure 2.7.1). A group of 100 Indo-Pacific humpback dolphins were seen
on the west of Langkawi (Ponnampalam & Jamal Hisne, 2011). To date 102 individuals of
the Indo-Pacific humpback dolphins have been identified in the photo identification database
based on the left dorsal fin while 53 individuals have been identified by the right dorsal fin
(Ponnampalam & Jamal Hisne, 2011).

An acoustic study comparing the whistles of the Indo-pacific humpback dolphin (Sousa
chinensis) from two areas of western Peninsular Malaysia (Hoffman et al., 2015) in Matang
and Langkawi was conducted. It was found that there were significant multivariate
differences were found between dolphins of two locations in their whistle duration, frequency
modulation and all frequency variables except for minimum frequency (Hoffman et al., 2015).
The differences in whistles may be due to adaptations to local acoustic habitat or unique
whistles that may have developed due to social interactions within each location, or broader
scale differences resulting from geographic separation between the locations (Hoffman et
al., 2015).

Since October 2012, twelve sightings of Indo-Pacific Humpback dolphins were recorded in
the waters of Penang National Park. The nine groups (n=9) of two to 30 individuals (mean
group size of 12 + 4) were spotted travelling from the northwest to the west of the Island
(Rajamani et al., 2018). In some occasions it was possible to follow the group from Teluk
Bahang all the way to Pantai Kerachut, which is approximately 9 km away. The groups were
mainly travelling, and displaying other movements like flapping with their tails, and leaping
with their full body out of the water. On occasions some groups travelled at lower speeds to
feed in areas such as Teluk Aling, and Teluk Duyung (Monkey Beach) (Rodriguez-Vargas &
Rajamani, 2014). Four stranding of this species were also reported (Rajamani at al., 2018).
As a result of these and other surveys, sufficient data was provided to identify at least 44
individuals, 28 individuals were identified from left dorsal fin and 30 individuals identified
from the right dorsal fin.

In August 2014, line transect surveys were conducted in Penang and three sightings of Indo
Pacific humpback dolphins were made in north and south Penang (Rajamani et al., 2018). In
all three sightings they were observed feeding. The first and second sightings were in
northwest Penang near Teluk Aling and the third sighting was in the southern western part of
the island 30 km from the first sightings. It consisted of a larger group of about 50 dolphins
feeding in the shallow waters less than 1 km of the south-western tip of Penang island. The
group was followed for more than two hours with the dolphins moving northward covering 8
km. It was observed that as the dolphins travelled north they dispersed into smaller groups,
some swimming close to shore, others were moving offshore. There were some calves
observed travelling close with adults presumably to be with their mothers (Rajamani & Dolar,
2018).
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ii. Irrawaddy dolphin (Orcaella brevirostris)

The Irrawaddy dolphin has been sighted in Penang and Langkawi (Figure 2.8.1)
(Ponnampalam & Jamal Hisne, 2011; Rajamani, 2014 and 2015; Rodriguez-Vargas, 2015;
Rajamani at al., 2018). In Langkawi, one Irrawaddy dolphin was sighted in November 2010
(Ponnampalam and Jamal Hisne, 2011). In Penang, there were numerous sightings and
based on interviews in Sungai Pinang, there have been sightings of Irrawaddy dolphin in
western Penang (Rajamani et al., 2014). It is also probable that that the Irrawaddy dolphin
was the species spotted in the river mouth of Sungai Merbok north of Penang and south of
Song-Song island.

In 2013, 44 boat surveys were conducted with six in northwest and 38 in west Penang,
which was the focus area. The total effort was 194 hours and 39 minutes, with a daily mean
of 4.42 + 0.19 hours. The total distance travelled was 1009.8 km. During the 38 days of
survey in West Penang, 43 sightings of Orcaella brevirostris were recorded with a rate of
encounter of 0.25 sightings per hour, and 1.13 sightings per day. Dolphins were recorded in
66% (n=25) of the surveys. Initial estimates of population size based on mark-recapture
analysis reveal that the population was between 32 to 51 animals. A photo-identification
catalogue has been developed with 30 identified dolphins. The discovery curve indicates a
distinct upward shift indicating that there are more animals to be discovered (Rodriguez-
Vargas, 2015).

iii. Indo-Pacific finless porpoise (Neophocaena phocaenoides)

The finless porpoise has been observed in both Penang and Langkawi (Figure 2.8.1)
(Ponnampalam & Jamal Hisne, 2011; Rajamani, 2014; Rajamani et al., 2014; Rajamani,
2015; Rodriguez-Vargas, 2015; Rajamani at al., 2018). In Langkawi, it was the most
frequently encountered and was sighted during all surveys around the island and also in
waters close to the mainland (Ponnampalam & Jamal Hisne, 2011). They were found in very
shallow depths of less than 5 m as well as in deeper waters greater than 40 m. Finless
porpoise groups that were encountered contained a mean of 4.2 individuals however some
larger groups of 16 were also observed (Ponnampalam & Jamal Hisne, 2011).

On September 25" 2013, Finless porpoises (Neophocaena phocaenoides) were sighted for
the first time during dedicated boat surveys in West Penang (Sungai Pinang) searching for
Irrawaddy dolphins (Figure 2.7.1). A total of eighteen sightings were recorded since then,
with observations of groups between one to seven individuals and a mean group size of 3.67
+ 0.43 SE individuals. The sightings were recorded in waters between 2.6 and 9.1 m deep,
with a mean depth of 5.22 + 0.47 SE. On November 15" 2013, a group of at least seven
finless porpoises was observed highly active in what seemed to be a socializing and feeding
activity also in West Penang. Individuals were swimming synchronously close to each other,
jumping, and rubbing against one another (Rodriguez-Vargas, 2015). These results confirm
the presence of the finless porpoise (Neophocaena phocaenoides) in Penang.

iv. Indo Pacific bottlenose dolphin (Tursiops aduncus)

The bottlenose dolphin has been observed previously in southern Penang and Sarawak
(Nadarajah, 2000; Jaaman et al., 2001; Jaaman, 2004; Bali et al., 2008; Ponnampalam et
al., 2012). In Penang, Indo-Pacific bottlenose dolphin (Tursiops aduncus) was positively
identified from images provided by the Department of Fisheries and sighting on two
occasions in northern Penang waters where the dolphins is calling of were attempting to
strand. One stranding of a dead bottlenose dolphin was also reported at Pantai Kerachut
(Rodriguez-Vargas & Rajamani 2014).
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v. Other Species of Marine Mammals

a. Melon headed whale (Peponocephala electra): the only confirmed record on the
melon headed whale West Malaysia is from a stranding record in April 1999 in Kedah

(Nadarajah, 2000).

Hisne, 2011).

c. False Killer Whale (Pseudorca crassidens): skeletal remains of one skull of a false
killer whale were found on Dayang Bunting Island in Langkawi is a decorative piece
in a beach bar in Pantai Cenang (Nadarajah, 2000).

d. Pantropical spotted Dolphin (Stenella attenuata) and Striped Dolphin (Stenella
coeruleoalba): these pelagic species were found to occur in Langkawi
(Ponnampalam, 2012)
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Bryde’s whale (Balaenoptera edeni): recent research indicates the Bryde’'s whale
was found in Langkawi (Ponnampalam and Jamal Hisne, 2011). Two sightings were
reported in 2011, one of which was a mother and calf pair (Ponnampalam & Jamal

Figure 2.8.1. Distribution of marine mammals in northwest peninsular Malaysia
(Ponnampalam & Jamal Hisne, 2011; Ponnampalam, 2012; Rajamani, 2014;
Rajamani et al., 2014; Rajamani, 2015; Rodriguez, 2015)
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Discussion

Based on the compilation of previous research it appears that there are three main species
most commonly found in the region, which includes the Humpback dolphin, Irrawaddy
dolphin and Finless porpoise. It appears that there are significant populations of these
species in this region, which needs further investigation. A better understanding of the
population size of each species is needed as well as distribution and movements of these
animals. In Penang and Langkawi, the humpback dolphins appear highly mobile moving
rapidly from one part of the island to another in a matter of hours.

In Penang Irrawaddy dolphins appear residential in the Western part of Penang although
there may be still a lot of movements in and out of the population. Therefore it would be
interesting to study the ranging patterns of these two species. It would be also important to
investigate if there are population of the dolphin at estuaries in Penang, Langkawi and
Kedah. Very little information is known about the population size of the finless porpoise. The
Irrawaddy dolphin, Humpback and Finless porpoise are classified as Vulnerable,
Endangered and Vulnerable respectively under the [IUCN Red List of Endangered Species
(The IUCN Red List of Threatened Species, 2018,). These inshore species are vulnerable to
threats such as loss of habitat, which includes estuarine environments, coastal bays and
lagoons and mangroves. They are also vulnerable to incidental entanglement in nets
especially gill nets (Jefferson et al., 2017; Minton et al., 2017; Wang & Reeves, 2017).
Penang and Langkawi are regions where rapid development is a main focus, so it is
imperative that information is obtained so that appropriate conservation and management
plans for cetaceans can be implemented. Adaptive management would be the way forward
as new data on these dolphins is obtained.

Recommendations

It is recommended that line transects be conducted from Langkawi to Penang to get a better
idea of the abundance and distribution of cetacean populations in the region. It would be
also important to investigate the dolphins found to Merbok River mouth, which are probably
Irrawaddy dolphins. Photo-identification studies can then be conducted in this area.
Information on population size, site fidelity, habitat use and range would provide valuable
information to inform management of the species. Since there are also whale species, the
line transect surveys will provide a better understanding of the status of these whales, which
may be transients or cross boundary migratory species.
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Abstract

Fish inventory of Pulau Songsong was conducted on the 28" and 29" October 2017 using
rods and lines. There were five anglers for both days, each with one to two rods or lines.
Baits used include fish flesh and squids. Targeted fish include pelagic, demersal and coral
fishes. Fishing spots were scattered around the island within 80 m from the shore. Due to
bad weather, fishing duration on the 29" was cut short to 3 hours compared to 6 hours on
the 28". Due to similar reason, fishing at Tukun Terendak was annulled. Fifty individuals
comprised of 16 species were captured during the two days. Catch per unit effort (CPUE)
was 0.55/person/hour with total weight of 9.35 kg. The largest fish captured was Pomadasys
kaakan (javelin grunter @ gerut-gerut ompakan) with 1.8 kg followed by Epinephelus
coioides (orange spotted grouper @ kerapu bitnik jingga) with 1.74 kg. The most captured
species was Cephalopholis boeneck (chocolate hind @ kerapu belang perang) with nine
individuals, followed by Scolopsis vosmeri (white cheek monocle bream @ pasir- pasir pipi
putih) and Nemipterus hexodon (ornate threadfin bream @ kerisi pelangi), each with six
individuals. Among the 16 species, two species are yet to be identified. This fish inventory is
incomplete due to time and financial constraints. Nonetheless, the list may serve as baseline
data for future reference and species addition. For future studies, different sampling gears
and monsoon and tidal influences, shall be included to acquire a firm result.

Introduction

Ocean accommodates a huge number of marine organisms. Among the organisms,
ichthyofauna is the most diverse group of life on earth that had been evolved (Kar et al.,
2006; Levéque et al., 2008). Fishes constitute more than half of all vertebrates and over half
of them are marine fishes (Eschmeyer et al., 2010). According to FishBase, 32,700 species
of fish worldwide had been described until August 2013. The Catalog of Fishes stated that
100 to 150 new marine species are being described each year. Marine fish is diverse
because the ocean covers 70% of Earth’s surface.

Coral reef fishes serve as an indicator for marine ecosystem based on the distribution
pattern (Allen, 2008). Coral reefs support high diversity of fish (Chabanet et al., 1997) and
have strong correlation between other organisms’ diversity such as molluscs and corals. In
fact, coral reef provides diversity of the entire marine ecosystem (Briggs, 1974). Pulau
Songsong, which is not a marine protected area is surrounded by corals, and thus serve as
nursery and safe for coral fishes. Due to the unprotected status, this island is also
susceptible to fishing activities. The objective of this study is to acquire fish species
inventory for management purpose.

Materials and Methods

The methodological approach adopted is comprised of several capturing methods (Ambak et
al., 2010 and 2012). During this expedition, most of the fish specimens were collected using
rod and line fishing.
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Results[

Fifty individuals comprised of 16 species were captured during the two days (Table 2.9.1
and Figure 2.9.1). Catch per unit effort (CPUE) was 0.55/person/hour with total weight of
9.35 kg. The largest fish captured was Pomadasys kaakan (javelin grunter @ gerut-gerut
ompakan) with 1.8 kg followed by Epinephelus coioides (orange spotted grouper @ kerapu
bitnik jingga) with 1.74 kg. The most captured species was Cephalopholis boeneck
(chocolate hind @ kerapu belang perang) with nine individuals, followed by Scolopsis
vosmeri (white cheek monocle bream @ pasir-pasir pipi putih) and Nemipterus hexodon
(ornate threadfin bream @ kerisi pelangi), each with six individuals. Among the 16 species,
two species are yet to be identified. [

Table 2.9.1. List of captured and identified fish species at Pulau Songsong
from 28" and 29" October 2017 using rods and lines.

# Family Species English/Local

1 Echeneidae Echeneis spp. tapak kasut

2 Haemulidae Pomadasys kaakan gerut-gerut ompakan

3 Lutjanidae Lutjanus vitta kunyit remong

4 Nemipteridae Nemipterus hexodon kerisi pelangi

5 Nemipteridar Scolopsis vosmeri pasir-pasir pipi putih

6 Platycephalidae | Inegocia japonica baji jepun

7 Pomacentridae | Abudefduf bengalensis gombing benggala

8 Rachycentridae | Nibea soldado gelama papan

9 Sciaenidae Dendrophysa russelii gelama janggut tanda

10 | Sciaenidae Otolithes ruber gelama tengkerang

11 | Serranidae Cephalopholis boeneck kerapu belang perang

12 | Serranidae Cephalopholis formosa kerapu garis biru

13 | Serranidae Epinephelus coiodes kerapu bintik jingga

14 | Serranidae Epinephelus sexfasciatus | kerapu bebeh
Discussion

Marine habitat provides an extensive variety of food supply and shelter from predators. Each
habitat is specific to a certain population. The coral reef habitat influences the fish
assemblage structure (Friedlander & Parrish, 1998). Different marine habitats have different
organisms subject to their adaptations to the habitat.

In marine and especially coral ecosystem, habitat destruction due to anthropogenic activities
is a main threat to the marine organisms (Claudet & Fraschetti, 2010). Habitat change,
which may cause by the destructive fishing, overfishing, aquaculture, the introduction of
invasive species, organic enrichment, offshore development and climate change, could
interrupt to the food web complexity, distribution range, changing of habitat structure and the
loss of native species in a certain area (Parmesan & Yohe, 2003). The habitat destruction
will affect the diversity, structure and function of an ecosystem. Therefore, the productivity of
the marine surrounding will be decrease (Newton et al., 2007). The habitat loss is identified
by the loss of resident species, loss of the food resources and loss of the ecosystem
function and properties related to the influence of the habitat on the environment (Airoldi et
al., 2008).
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Nibea soldado.

(Kerapu bintik jingga)

Figure 2.9.1. The images of captured and identified fish species of Pulau Songsong.
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(Kunyit remong)
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Figure 2.9.1. (Continue).
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Recommendations

Based on the captured fishes, a lot of information regarding fish stock, condition,
abundance, recruitment and etc., cannot be acquired due to insufficient sample size.
Perhaps, more advanced studies shall be included in the future using multiple fishing gears
including underwater survey. On the other hand, the importance of these data to fisheries
management of Pulau Songsong should be evaluated, as the cost may not be economical.
Nonetheless, as an ecologist, and due to the island’s open status, the above-mentioned data
shall be acquired and analysed for long-term sustainable fishing and management.
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Abstract

The flora survey for H20 Songsong-Jerai Expedition in September 2017 covered both the
coastal hill forest and montane forest. A total of 108 herbarium collections of flowering and
fruiting plants, which included about 55 families, 67 genera and 102 species, was collected.
The most abundant families were Leguminosae and Rubiaceae. A few of interesting plants
collected included endemic species, Begonia sibthorpioides Ridl. and a new record species
to Gunung Jerai, Fagraea splendens Blume. A glimpse of flowering and fruiting plants
encountered during the expedition is presented and illustrated.

Introduction

Pulau Songsong, Pulau Bidan and Pulau Telur are coastal islands, commonly referred as
the Songsong group of islands, located in the northern region of the Straits of Malacca.
Meanwhile Gunung Jerai is the mountain opposite the Songsong group of islands. Botanical
information for the Songsong group of islands is very limited contrary to Gunung Jerai which
has been extensively collected since 1900’s. Thus, the main objective for this expedition was
to make a general collection of flowering and fruiting plants.

This expedition initially made for promoting the biodiversity of Pulau Songsong, Pulau Bidan
and Pulau Telur, three islands aligned close to each other and clearly visible from Pantai
Murni, Yan, Kedah. These islands consist of sandstone and Kawi stone elements and
produce an aesthetic view for visitors with red brick-like stones.

Materials and Methods

Botany team from Forest Research Institute Malaysia Herbarium (KEP) joined the 4-day
H20O Songsong-Jerai Expedition (28 September - 1 October 2017) that concentrated at
Pulau Songsong, Pulau Bidan, Pulau Telur and Gunung Jerai. This paper provides
highlights of some of the interesting flowering plants. The flora surveys were carried out
along the following trails: (Table 2.10.1):

Table 2.10.1. Dates and locations of the trail.

Date Trail |

28 September 2017 Pulau Songsong

29 September 2017 Pulau Bidan

30 September 2017 Top of Gunung Jerai

1 October 2017 Pulau Songsong and Pulau
Telur
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Collections were made of fertile vascular plants for herbarium specimens. Specimens are
deposited in the Forest Research Institute Malaysia Herbarium (KEP) and recorded in the
Botanical Research and Herbarium Management System (BRAHMS) database.

Results
(i) Vegetation Types

Pulau Songsong and the neighbouring islands are lowland forest on different types of terrain
including ridges and coastal areas. The botanical collecting initially made for Pulau
Songsong, which is the biggest among the three islands with the highest point up to 118 m
above sea level. Most of the island is rocky with only one sandy beach facing the mainland,
Pantai Murni, Yan. The forest area is disturbed as the island had previously been used for
an army camp. On the north side of the island, the rocks easily fall and are very unstable to
step on. We also found a damaged stairway at the base of the hill, which was probably used
for climbing up.

Pulau Telur situated between Pulau Songsong and Pulau Bidan is the smallest island, with
the highest point approximately 68 m above sea level. This island consists of rocky boulders
with sparse vegetation. There is only one sandy beach on the east side of the island, while
the rest is mostly steep cliffs.

Finally, the third island, Pulau Bidan, a small-uninhabited island, formerly used as a military
base. This island is packed with vegetation, especially timber trees, and rises sharply to
almost 83 mm above sea level to a ridge. There are areas of sandy beach, but most of the
shoreline is rocky without a sandy beach, and has steep sheer cliffs and also waterline
caves.

(ii) The Flora

A total of 108 collections of flowering plants were collected, which included 102 species in
67 genera and 55 families. Some collections are still being identified. In addition, several
important endemics, rare and coastal species were found during the expedition (Turner,
1997) and it is shown in Table 2.10.2.

Table 2.10.2. List of endemics and rare species that were found during the expedition.

Species Description

Archidendron Shrub or small tree to 10 m tall; common in
contortum (Martelli) secondary forest, usually near the sea;
I.C. Nielsen. widespread.

Canavalia rosea (Sw. - .
(Sw.) Trailing vine; sandy shores; all coasts.

DC.

Caesalpinia  bonduc | Prickly liana to 15 m tall; often coastal but
Coastal (L.) Roxb. also found inland; widespread
species

Entada spiralis Rid!. Woody climber to 25 m long; lowland forest

to 540 m; south of the Peninsula.

Thespesia populnea Tree to 15 m tall; sandy and rocky shores;
(L.) Sol. ex Corréa all coasts

Ipomoea violacea L. Woody twining vine; sea shores
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Table 2.10.2. (Continue).
Species Description

Tiny tuberous herb about 3 to 4 cm high,
usually on cliff face; endemic in Gunung
Jerai peak.

Tiny herb about 5 to 7 cm high on very
wet rocks surface, common in montane
only.

Wiry herbs with twining inflorescences up
Utricularia involvens to 60 cm long common in damp grassy

Begonia
sibthorpioides Ridl.

Utricularia striatula
Sm.

Ridl. places on slope, only found at Gunung
Jerai, Kedah
Corvbas aeminiaibbus Tiny tuberous one-leaved herb orchid at
Montane JJém g g montane forest and known only from

species Gunung Jerai, Kedah
Creeping herb; banks in montane forest;
recorded in Kedah, Perak, Pahang and

Torenia atropurpurea

Ridl.

Selangor.
Sonerila calophylla Succulent herb to 20 cm tall, endemic in
Ridl. Gunung Jerai, Kedah.
Sonerila linearis Slender herb to 40 cm tall; hill forest;
Hook.f. endemic in Gunung Jerai, Kedah.
Nepenthes
albomarginaa Lobb ex | Slender climber; hills and mountains.
Lindl.

Discussion and Recommendation

Only a few families and species were flowering and fruiting in most of the areas visited. The
common sandy beach species such as Ipomea, Thespesia were dominant on the three
islands. Several interesting Leguminosae were encountered including native Entada spiralis,
which was found climbing on the canopy in Pulau Songsong, a prickly liana Caesalpinia
bonduc dominated on Pulau Bidan beach, and Ipomoea violacea, commonly called beach
moon flower or sea moon flower as the flowers open at night, which found abundantly in
Pulau Telur.

The flora of the three islands are coastal species. As far as we aware, there are no specific
published flora accounts for the islands. However, a few species were mentioned by Ridley
in his 1900 journal article, ‘A Botanical Excursion to Gunung Jerai (Kedah Peak)’. Ridley
landed in the islands in 1893 on his way to Yan. In his journal, he mentioned a few plants,
such as Swintonia spicifera, Anisoptera curtisii, Atalantia monophyla, Cordia sebestana,
Ruellia prostrata, Aerides odoratum, Eria bractescens, Cirrhophetalum medusae,
Cymbidium aloifolium, Dendrobium crumenatum and Adiantum capilus-veneris.

Our recent survey found that most coastal species are found surrounding the island.
However, the forest on the island we believe had been logged over before, since the island
had been made as an army training camp. Many species observed are secondary species.
Futhermore, Ridley also mentioned that the islands were thickly wooded with fairly large
trees. On recent trip, we saw only a few big trees. However, we still found Swintonia fruit on
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the forest floor as mentioned by him. This probably, Swintonia sp. is a very common species
in Pulau Songsong.

Pulau Songsong has a sandy and rocky beach with rocky steep hill inland up to the ridge.
Some of the plants collected during the survey are Acrotrema inophyllum, Colubrina asiatica,
Canavalia rosea, Cayratia mollissima, Elaeocarpus serratus, Stachytarpheta cayennensis,
Entada spiralis, Leea angulata, Melanthera biflora, Vitex pinnata, Volkameria inermis,
Menispermum sp., Thespesia populnea, Tetrastigma sp. On the top of the Pulau Songsong
hill, the forest was a bit disturbed. Some species collected are Archidenron contortum,
Champereia griffithii, and Phyrrosia lanceolata.

On a second day, we went to Pulau Bidan. Unfortunately, heavy rain delayed collecting
activity, so collections made were much less. Some species collected from Pulau Bidan are
Canavalia rosea, Caesalpinia bonduc, Pandanus elliptica, Dendrobium crumenatum, Fordia
splendidissima, Ficus fistulosa, Casuarina equisetifolia, and Portulaca tiliaceus.

During the last day collecting in Pulau Songsong, we had a quick stop at Pulau Telur. Pulau
Telur seems to have an intact forest. We collected a few plants from there such as Ipomoea
violacea, Canavalia rosea, Wollastonia biflora, Tetracera scandens, Melicope sp., Gnetum
sp. Due to time limitation and bad weather, we did not get the chance to do extensive
collection on this island.

We had a one-day survey on the top of Gunung Jerai peak. We collected around the peak of
Gunung Jerai and along the main road on the top area. Some of the collections are plants
that are well known to Gunung Jerai and endemic to Gunung Jerai such as Begonia
sibthorpioides, Utricularia involvens or are species common in montane forest like Utricularia
striatula. We also found Fagraea splendens, which a new record species for Gunung Jerai,
previously only Fagraea racemosa (Faridah-Hanum et al 2006). Some species like Sonerila
calophylla, Sonerila linearis and B. sibthorpioides were found flowering abundantly on rocky
areas on the top peak. All three are endemic to Gunung Jerai (Ridley 1916). We also found
Nepenthes albomarginata, a slender climbing plant also in flowering. Besides that, a striking
yellow flower of gesneriad, Didymocarpus citrina was also in flowering. Some other species
found along the main road are, Burmannia disticha, Xyris bancana, Torenia atropurpurea,
Ludisia discolor and Ardisia rosea.

On the Islands, the diversity of coastal species is quite high. Some species found were
similar within the three islands, but most were totally different leading us to believe that there
are many different floristic components compared with the previous record. Some species
might have interesting facts as the changing of the vegetation.

The few days flora survey was not allow enough time to get a complete checklist for Pulau
Songsong and Gunung Jerai. However, from this expedition, we can conclude the Pulau
Songsong up to Gunung Jerai is very valuable and a gem to Yan District. We realised how
precious Yan District to the State of Kedah and Peninsular Malaysia. The flora of the islands
and Jerai highland offer the opportunity to see the differences of vegetation and flora from
coastal to lowland dipterocarp forest towards mountain forest.

A comparison of current and previous plants collected coud also be done. However,
extensive fieldwork to fully cover the different trails, areas and elevations are needed. As a
recommendation, we would like to suggest a guidebook for the flowering plants of the
Songsong group of islands (Pulau Songsong, Pulau Bidan and Pulau Telur) and Gunung
Jerai for the layman. The high diversity of floristic and vegetation from coastal Islands to
highland of Gunung Jerai is valuable to be promoted to the more international level. This
effort should be done with collaboration with stakeholders, university and research institutes.
We believe this is very important to portray the gems of Songsong group of islands and
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Gunung Jerai to the community and stakeholder. This will increase an understanding of
importance of protecting our forest and the importance of managing the forest towards the
green sustainable approach.

Conclusion

Diversity of flora of the Songsong group of islands and peak of Gunung Jerai is very good.
Some rare and interesting plants were found during this expedition with fruiting and flowering
materials collected that are important for taxonomic work. Therefore, this area must be
properly managed and protected. The three islands are very precious to compliment the
flora of Gunung Jerai itself. To sustain the diversity of flora and vegetation, proper
management and legal protection are needed in order to conserve the remaining forest that
are valuable for research, eco-tourism, nature education and research.
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Pulau Songsong. From top on left; Entada spiralis (Fruit), Entada spiralis (Flower),
Adenanthera pavonina, Menispermum sp., Melanthera biflora, Ipoomoea pes-caprae, Leea
angulata, Canavalia rosea, Colubrina asiatica Archidendron contortum Vitex pinnata,
Trichosanthes quinquangulata, Elaeocarpus serratus, Knema sp. (Photos by Siti Munirah
MY & Ummul Nazrah AR).
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Pulau Bidan. From top on left; Pandanus elliptica, Leguminosae, Caesalpinia bonduc,
Dendrobium crumenatum, Ficus fistulosa, Fordia splendidissima, Thespesia populnea
(flower front view), Thespesia populnea (flower side view) (Photos by Siti Munirah MY).
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Pulau Telur. From top on left; Ipomoea violacea (Habit), Ipomoea violacea (Flower),
Canavalia rosea (Photos by Siti Munirah MY).
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Gunung Jerai. From top on left; Fagraea splendens, Utricularia involvens, Leguminosae,
Sonerila calophylla., Nepenthes albomarginata, Utricularia striatula, Burmannia disticha,
Begonia sibthorpioides, Didymorcarpus citrina. (Photos by Siti Munirah MY & Ummul Nazrah
AR).
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2.1 PRELIMINARY SUMMARY OF THE FLORA OF PULAU
SONGSONG, PULAU BIDAN, PULAU TELUR AND GUNUNG JERAI
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Introduction

Pulau Songsong, Pulau Bidan and Pulau Telur are three small islands c. 9 km off the coast
of Pantai Murni, Yan, Kedah, Malaysia. About 3.5 km to the east of Pantai Murni is Gunung
Jerai or Kedah Peak. As contrast to Gunung Jerai with the early botanical review since
colonial time (Ridley, 1900), these nearby islands had not been botanically explored and
documented. Pulau Songsong was a training target for Australian air force and was
restricted from public before 2008 (Rattanachot, 2011). Recently, Biodiversity and
Conservation Unit of Penang Botanic Gardens (PBG) had joined effort with Forest Research
Institute Malaysia (FRIM) as the Flora Group to survey the flora of these islands and Kedah
Peak in H20 Songsong-Jerai Expedition organized by Department of Marine Park Malaysia
and Centre of Marine and Coastal Studies (CEMACS), Universiti Sains Malaysia (USM).

Objectives

1. To provide a preliminary summary of the flora on Pulau Songsong, Pulau Bidan,
Pulau Telur, and

2. To identify rare or aesthetic native plants for conservation purposes.

Materials and Methods

Field sampling was carried out at Pulau Songsong, Pulau Bidan, Pulau Telur, Pantai Murni
and Gunung Jerai from 28" September to 15t October 2017 (Table 2.11.1). In this study,
plants with flowers or fruits were collected as dried herbarium specimens, spirit/alcohol
collections and/or dried carpological collections. Plants without fertile parts were also
collected as voucher specimens. Morphology characters (vegetative and reproductive) were
observed and measured. Locality data was recorded as well. Images were taken using
digital camera. Herbarium specimens were deposited to Penang Botanic Gardens
Herbarium (PBG) and Forest Research Institute Malaysia Herbarium in Kepong (KEP).
Living collections were collected and cultivated at Penang Botanic Gardens, Pulau Pinang.

Table 2.11.1. Dates and locations of the field survey.

Date Location |
28 September 2017 Pulau Songsong (coastal)
29 September 2017 Pulau Bidan (coastal to peak)
30 September 2017 Gunung Jerai (peak)
Pulau Songsong (peak)
1 October 2017 Pulau Telur (coastal)
Pantai Murni (coastal)

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



Results

A total of 103 accessions were collected including 52 accessions from Pulau Songsong, 19
accessions from Pulau Bidan, two accessions from Pulau Telur, one accession from Pantai
Murni and 29 accessions from Gunung Jerai. At least 76 species belong to 51 families were
encountered during this expedition (Table 2.11.2). Sixty-three of these samples (48 from
islands and 15 from Gunung Jerai) were identified to at least genus level (Table 2.11.3).

Table 2.11.2. List of families and the number of species.

Families Number of Species

Adiantaceae
Anacardiaceae
Annonaceae
Araceae
Asclepiadaceae
Asparagaceae
Begoniaceae
Bignoniaceae
Burseraceae
Combretaceae
Compositae
Cucurbitaceae
Cyperaceae
Dipterocarpaceae
Ebenaceae
Elaeocarpaceae
Gesneriaceae
Goodeniaceae
Gramineae
Labiatae
Lecythidaceae
Leeaceae
Leguminosae
Malvaceae
Melastomataceae
Meliaceae
Memecylaceae
Moraceae
Myristicaceae
Myrsinaceae
Myrtaceae
Nepenthaceae
Opiliaceae
Orchidaceae
Palmae
Pandanaceae
Phyllanthaceae
Piperaceae
Podocarpaceae
Polypodiaceae
Rhamnaceae
Rubiaceae
Rutaceae
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Table 2.11.2. (Continue).

Families Number of Species

Sapindaceae 1
Sapotaceae
Simaroubaceae
Smilacaceae
Tectariaceae
Verbenaceae
Vitaceae
Zingiberaceae

SN N

Table 2.11.3. List of identified species.

Families Species

Islands Anacardiaceae Swintonia sp.
Annonaceae Goniothalamus sp.
Araceae Aglaonema sp.
Araceae Alocasia sp.
Araceae Anadendrum sp.
Araceae Pothos scandens
Asclepiadaceae Hoya sp.
Asclepiadaceae Dischidia sp.
Asparagaceae Dracaena sp.
Combretaceae Terminalia catappa
Compositae Wollastonia biflora
Cucurbitaceae Trichosanthes sp.
Cyperaceae Fimbristylis sp.
Dipterocarpaceae Anisoptera sp.
Ebenaceae Diospyros sp.
Elaeocarpaceae Elaeocarpus serratus
Elaeocarpaceae Elaeocarpus sp.
Fabaceae Clitoria sp.
Fabaceae Adenanthera pavonina
Fabaceae Archidendron sp.
Fabaceae Derris sp.
Fabaceae Entada sp.
Goodeniaceae Scaevola sp.
Gramineae Dinochloa sp.
Labiatae Vitex sp.

Labiatae Volkameria inermis
Lecythidaceae Barringtonia sp.
Leeaceae Leea sp.

Malvaceae Thespesia populnea
Memecylaceae Memecylon sp.
Moraceae Ficus sp.
Myristicaceae Knema sp.
Myristicaceae Myristica sp.
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Table 2.11.3. (Continue).

Families Species

Myrsinaceae Ardisia sp.
Myrtaceae Syzygium sp.
Opiliaceae Lepionurus sylvestris
Palmae Caryota mitis
Palmae Livistona speciosa
Pandanaceae Pandanus sp.
Phyllanthaceae Antidesma sp.
Polypodiaceae Pyrrosia sp.
Rhamnaceae Colubrina asiatica
Rubiaceae Zuccarinia macrophylla
Sapotaceae Palaquium sp.
Simaroubaceae Eurycoma sp.
Smilacaceae Smilax sp.
Verbenaceae Lantana camara
Vitaceae Cayratia sp.

Gunung Jerai  Adiantaceae Adiantum sp.
Araceae Scindapsus scortechinii
Begoniaceae Begonia sibthorpioides
Compositae Bidens pilosa
Gesneriaceae Didymocarpus
Gramineae Maclurochloa montana
Melastomataceae Sonerila calophylla
Melastomataceae Sonerila linearis
Moraceae Ficus sp.
Myrsinaceae Ardisia sp.
Nepenthaceae Nepenthes albomarginata
Orchidaceae Anoectochilus sp.
Orchidaceae Coelogyne sp.
Orchidaceae Peristylus sp.
Tectariaceae Tectaria sp.

Discussion

All study areas are within the Northern Region of Malaysia, which may largely similar to the
Southern Thailand and Northern Sumatra with almost same climate. These islands are
having sandstone bedrock and Gunung Jerai is known to have sandstone bedrock as well
(WWF Malaysia, 1977). Notably, the other islands in Kedah with botanical records, such as
Pulau Payar and Pulau Langkawi, are having granite bedding with some limestone area at
latter). The rocks on Pulau Songsong are very loose probably due to this island used to be
the military targeting site.

All beach areas are commonly populated with small trees and shrubs (Thespesia populnea,
Casuarina sp., Cocos nucifera, Pandanus sp.; Figure 2.11.1 A) and some creepers
(Ipomoea sp., Clitoria sp.; Figure 2.11.1 C & D). Sometimes, the beach area is slightly
disturbed with Fimbristylis grass and Stachytarpheta jamaicensi. Although the creepers are
common, their constant flowering may be a main food source for supporting the bees’
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population on the islands. After the beach area, there are several local lowland tree species,
such as Diospyros sp., Elaeocarpus serratus, Myristica sp., and Ficus sp.. Few uncommon
plants were found near coast at Pulau Songsong, especially Erycibe sp. which the fruits
were reported as a tapir food (Figure 2.11.1 E) and the woody climber with very large pods,
Entada sp. (Figure 2.11.1 F). Around the slopes of Pulau Songsong, there are few juvenile
plants of Livistona speciosa palm, many Caryota mitis palm, many medium-size trees in
Anacardiaceae family (mostly Mangifera sp.) and a remarkable Swintonia species with the 5-
winged fruits (Figure 2.11.1 G). Few large tree species, Anisoptera sp. (Figure 2.10.2 A) and
a Burseraceae species is remain on the peak. As the lowland areas on mainland are usually
fast converted and urbanized, perhaps the lowland species dispersed on these islands may
serve as the reservoir for these plants. Besides, at Pulau Bidan beach, Scaevola sp. with the
creepers provide a natural landscape (Figure 2.11.2 B). Astonishingly, the climbing bamboo,
Dinochloa sp, was found in Pulau Bidan (Figure 2.11.2 D), which is probably endemic to
Peninsular Malaysia because the Dinochloa ‘scandens’ here are believed to be a species
complex (Wong, 1995). This species is different from another climbing bamboo,
Maclurochloa montana, at the other side on Gunung Jerai (Figure 2.11.2 C). The vegetation
of the islands is very different from the lower montane forest of Gunung Jerai. Although
Gunung Jerai peak is well-known for the orchids (e.g. Anoectochilus sp., Coelogyne sp.,
Peristylus sp.), those other small lithophytes on mossy rocks like Begonia sibthorpioides and
Sonerila linearis are very aesthetic, rare and originally described from there.
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Figure 2.11.1. A: vegetation on the beach of Pulau Songsong; B: vegetation on the hill of
Pulau Songsong; C: Clitoria sp was visited by a Xylocopa bee; D: Ipomoea sp was visited by
a stingless/sweat bee; E: flowers of Erycibe sp; F: the pod of Entada sp (JKB2170); G: the
fruit of Swintonia sp. (JKB2173) — © Ooi Im Hin.
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Figure 2.11.2. A: Anisoptera sp at the peak of Pulau Songsong (Songsong19); B: Scaevola
sp at beach of Pulau Bidan (JKB2176); C: Maclurochloa montana at Gunung Jerai
(G.Jeraib); D: Dinochloa sp at Pulau Bidan (Bidan1); E: flowers of Begonia sibthorpioides
(JKB2190); F: flowers of Sonerila linearis (JKB2193) — © Ooi Im Hin.
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Recommendations

The disturbance to the vegetation on these islands should be minimized, especially Pulau
Songsong to prevent erosion and falling of the loose rocks but these vegetations are also
ecologically interacting with animals, such as bees, birds and bats. Wong (1995) suspected
there may be three Dinochloa species in Peninsular Malaysia. A species, Dinochloa
malayana, was described from Peninsular Malaysia by Dransfield (1996). Specialist is
needed to investigate on this population.

Conclusion

A preliminary summary of the flora on these islands (Pulau Songsong, Pulau Bidan, Pulau
Telur) was provided with approximately 60 species found. Rare or aesthetic native plants
were recognised and briefly discussed.
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212 DIVERSITY CHECKLIST OF HERPETOFAUNA AT
GUNUNG JERAI, YAN, KEDAH

Masnizar Mislan, Mohd Shafawi Ibrahim and Nur Duratunnisya Abdullah
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Introduction

Gunung Jerai has a height of 1217 meters is a symbol of the splendor of the people of
Kedah. Its temperature is from 19 to 24 degrees Celsius, which makes it a tourist attraction
from both domestic and overseas. Come to enjoy the fresh and cold air and observe the
beautiful panorama of the Jerai summit. From the peak of Jerai can be seen as a vast ocean
and nearby islands such as Pulau Bidan, Pulau Telur, Pulau Songsong and Pulau Bunting.

Pulau Songsong is the island that is in the waters of the Province of Yan as well as the
islands mentioned earlier. It is a beautiful and attractive island. For visitors who come to this
island to relax and picnic with the family is very appropriate. With clear seawater, we can
look into the sea floor; it is rich in marine life and beautiful coral reefs.

Various species of herpetofauna and small mammals that are in Gunung Jerai and Pulau
Songsong, little data was successfully observed over the intended time allocation. But it is
sufficient for us to know the existence of the species here. In the coming days it is hoped
that we will be able to conduct a study here again to find further data on herpetofauna and
small mammals that we have not yet known and obtained.

Objectives

The objectives of this inventory are:

1. To collect current information related to flora and fauna around Gunung Jerai and
Pulau Songsong,

2. To find out the distribution and diversity of flora and fauna species found around
Gunung Jerai and Pulau Songsong,

3. To identify ecotourism attractions around Gunung Jerai and Pulau Songsong, and

4. To identify areas for habitat enrichment.

Materials and Methods

For the study of herpetofauna and small mammals in Gunung Jerai it was conducted in three
areas, which are Titi Hayun, Batu Hampar and Sungai Teroi, whereby at Pulau Songsong it
was conducted around the island.

The three methods that were used in this study are as below:
(a) Active search.

This method is often used in herpetofauna studies. All species of amphibians and reptiles
found during the jungle rifts and juicy areas will be captured and taken to the study tent for
identification. The study was conducted from 0830 to 1200 at noon and 2000 to 2400 hours
at night. Amphibian studies are easier to carry out at night because they are nocturnal
animals and the detection by sound and eye shine greatly helps the study. In addition,
snake-like reptiles also go out at night to find food. Capture methods using department-
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brace are used to reduce risk. Herpetofauna that gets caught will be turned off and made
identifiable. Unrecognized herpetofauna species will be specimens for the identification
process by those who are more experts. The individual will be switched off using Tricane
and injected with Formalin 10% before entering into 70% alcohol solution a few hours later.

(b) Cage trap

This method is often used in small mammal studies. This method is used to capture rat and
squirrel species. Attached to the tracked track, the distance between the traps is 10 meters
in straight line. Installation of the trap is by using bait. Feed habits used are palm oil and
salted fish. Daily checks are performed. To prevent the individual in the cage trap, die or
decay and will make it difficult to identify.

(c) Harp trap

This method is often used in small mammal studies. This method is used to capture bat
species. Installed at the tracked track in straight line. Do not need using bait. Daily checks
are performed. To prevent the individual that trapped in the trap die.

Results and Discussion

From the study, 14 species of herpetofauna have been recorded in Gunung Jerai area and 1
species in Pulau Songsong (Table 2.12.1). Comprising of 11 species of amphibians
(Rhacophoridae, Bufonidae, Dicroglossidae and Ranidae) and 1 Colubridae (snhake), 1
Gekkonidae (gecko), 1 Agamidae (lizards) and 1 Scinidae.

The number of species on the program is a bit less. Results may be affected by Gunung
Jerai area which is active by extreme sports enthusiasts, while short time on the Pulau
Songsong. However, we believe there are still many herpetofauna species in this area and
need to be preserved so that they are not extinct. In order to keep them alive, continuous
conservation is essential. Hopefully this precious treasure can be seen by future
generations.
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ABSTRACTS

A rapid bird survey was carried out for the Songsong island chain including Pulau Bidan and
its surrounding sea. The surveys were conducted using boat for the marine area and on foot
for the islands. Gunung Jerai and its surrounding forest, scrubland, orchard, plantations,
mangrove and paddy field including its shore and coastal areas were conducted using
motorised vehicle and on foot. A literature search for bird data and re-assessment of previous
bird records was carried out for the above mentioned areas. A checklist was generated based
on the rapid survey, historical records from the literature search and from current records
obtained from published records in bird databases, internet social media, including records
from numerous branch trips made by the Malaysian Nature Society (MNS) members to the
said areas. A total of 87 species was recorded for the Song Song island chain, and its
surrounding seas, and a total of 314 species was recorded for Gunung Jerai and its
surrounding areas. The total for the whole region is 337 species. The results indicates that the
sea surrounding the Song Song chain of island has a large congregation of migratory terns, a
regular site for the migratory short-tailed shearwaters, and three species of migratory jaegers
or skuas. The results from this survey as with previous bird surveys also indicate that the
number of truly montane birds at Gunung Jerai is either sparse or non-existent. There have
been speculations that Gunung Jerai was previously an island and the Song Song island chain
were previously connected by land to the mainland, based on these results, a discussion on
these aspect is being made in this paper. Various bird species are proposed as iconic to the
Songsong island chain and the Gunung Jerai area for the purpose of conservation, including
creating any marine park, state or national parks or eco-tourism destinations.

Introduction

The first major bird survey (in addition to animals survey) was done for the Gunung (mountain)
Jerai area was during the early twentieth century by Robinson and Kloss, (1916) of which the
survey also included the nearby Gurun area. Some of the post Second World War bird survey
for Kedah included that by Bromley (1949). There was an animal with bird survey carried on
the 15-17t October 1976 by World Wide Fund Malaysia (WWF-Malaysia 1977). The
Department of Wildlife and National Park in 1986 carried out a bird (and mammal) survey and
ringing for 5 days at Gunung Jerai (Siti Hawa Yatim-1986). This was followed by Gregory-
Smith (1994) with a major survey in the period of 1991-1993 for Gunung Jerai, Sungai Merbok
and the other parts of Kedah. His studies were subsequently published in 1995 - A Checkilist
of the Birds of Perlis, Kedah and Langkawi. (Gregory-Smith, 1995). And in conjunction with a
Scientific Expedition organized by Jabatan Perhutanan Semenanjung Malaysia, Ekspedisi
Saintifik Kepelbagaian Biologi Hutan Gunung Jerai, Kedah 4" — 10" June 2005, 3 papers were
published related to the avifauna of Gunung Jerai (Mohamed Zakaria et al., 2006). A literature
survey and a reassessment of previous records were made included those mentioned above
and Wells, The Birds of Thai-Malay Peninsula Volume 1 published in 1999 and Volume 2
published in 2007. And the more recently published revised edition of Allen J., Birds of
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Peninsular Malaysia and Singapore, 2012. The publications by Wells and Allen J. would have
included most of the data collected and collated by Malaysian Nature Society (MNS) and the
most recent bird sightings were made at “eBird” Malaysia which would have included all of the
previous MNS-BIW data. The unpublished bird records of the MNS, and its branch trip and
members trip to the area, starting from the mid 70’s to Gunung Jerai and including Songsong
island chain and its surrounding sea from about 2009 and continues to the present day
(September 2017) were also included in this report.

Materials and Methods

The scientific expedition was carried out to evaluate the interconnectivity of the land and sea
biodiversity and the unique and richness of the faunas of the aves group that can be found
around the northwestern part of West Malaysia.

The present survey involves the areas of Hutan Lipur Sungai Teroi, -Titi Hayuan, -Seri Perigi,
-Tupah, the Jeep track from the bottom untill Jerai Regency Resort summit and from there
towards the direction of the Telco installation at the peak of Jerai. The survey also includes
the Bujang Archeology Museum sites. The other stretch of survey locations begin from Singkir
Laut, Yan mudflats and shore-front, paddy fields from Yan to Guar Chempedak, orchards and
kampongs at Yan and the Tanjong Jaga area. As for the islands the embarkation point is from
Tanjung Dawai jetty towards the Pulau Songsong, Pulau Bidan and seas between these
islands plus the sea towards the shore and Sungai Merbok river mouth (Figure 2.13.1).

Puliu Bunting

Pulau _
S0ng Song
Hutan Lipur

Hutsn Lipur Sungai Teroi

“Serl Perigl

Hutan Lipur
Titi Hayuan

Pulau Telar

Pulau Bidan

Pantal Merdeka

Pulau Sayak

5 km iy —
2.7 nautical miles -:
i | "

Google

Figure 2.13.1. Survey area.
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For the survey during this expedition, no mist netting was used and all survey were done by
foot for the Songsong island chain, by boat for the seas east of the island chain and by both
motorized vehicle and on foot for Gunung Jerai and the surrounding area.

Results and Discussion

The completed Checklist is shown in Table 2.13.1.

(a) For the Songsong group of island and surrounding seas:

Vi.

Vii.

viii.

A total of 87 species was recorded, including those of literature survey, for the Pulau
Songsong and Pulau Bidan and the surrounding seas; the following were recorded on the
islands of Songsong and/or Bidan.

. Pied Imperial Pigeon is very common, less common is the Green Imperial Pigeon, the

former considered as an island dependent/specialist — but the later a forest pigeon but do
fly to mangroves and off shore islands to feed.

The Mangrove Whistler and Golden-Bellied Gerygone are found on most off shore islands
of West Malaysia.

. A total of 16 species are considered as expedition records for Pulau Songsong and/or

Pulau Bidan, and it includes the following nine resident species; Asian Emerald Dove,
Green Imperial-Pigeon, Golden-bellied Gerygone, Mangrove Whistler, Bronzed Drongo,
Olive-winged Bulbul, Common Tailorbird, Oriental Magpie-robin and Plain-throated
Sunbird.

. Seven new migratory bird records for these two islands includes; Tiger Shrike, Brown

Shrike, Crow-billed Drongo, Asian Paradise-Flycatcher, Asian Brown Flycatcher, Korean
Flycatcher, Green-backed Flycatcher. The Asian Paradise-Flycatcher is assumed to be
the migratory sub-species.

13 out of the 14 species of terns found in Malaysian waters, with large congregation of up
to 10,000 terns, with the three most common making up this number, White-winged,
Common and Bridled. The only species not recorded is the huge Caspian Tern.

All three species of migratory shearwaters that are found in Malaysia- the Short-tailed,
Streaked and Wedge-tailed.

All three species of migratory Jaeger/Skua, the Pomarine, Parasitic and Long-tailed.

. Two out of the three species of frigatebirds that are known to occur in Malaysian waters

can be found here; the Lesser and Greater frigatebird

(b) For Gunung Jerai and surrounding areas:
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A total of 313 species was recorded including those of literature survey and published and
unpublished sightings, although only the Tickell’s Blue Flycatcher is considered a new
addition to the area recorded during the expedition.

As with previous studies there are few records of strictly montane birds during this
expedition and literature search. Except for the Golden-throated Barbet recorded during
the Forestry Expedition of 2005, and earlier in 2002-2003 (Shahrul Anuar, 2006) and a
much earlier records of the Chestnut-crowned Warbler and the Mountain Bulbul (Siti Hawa
Yatim, 1986). The record of the Golden-throated Barbet at 800 m above sea level (asl) is
significant being that it is considered as an “upper montane” barbet in West Malaysia,
usually regarded to be 1300 m asl.

Some birds previously considered to be “montane” species that are found on Gunung
Jerai, example; Streaked Wren-Babbler, Grey-throated Babbler can be found in much
lower elevation especially in north-west Peninsular Malaysia.

Some species that have been overlooked in previous studies or not recorded include the
following; Blyth’s Frogmouth, Scaly-breasted Bulbul, Large Hawk-Cuckoo, Red-bearded
Bee eater and the Racket-tailed Treepie.

Note: It is important to study the bird species on all these offshore islands of West Malaysia
as it may be used as a model for isolated “forested island” on the mainland. Even Gunung
Jerai can be considered as an isolated forested island as its surrounding has been cut off from
the main forest range, and housing development changes the previous land use of orchards
and plantations, which would have been used as a corridor for certain forest birds.

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



77 i X i NS i sisuauls snyaAiqox| i ulenIg MOJ|B A i ‘91
(susapg pue ‘sjai63 ‘suosaH) IvaIFAUVY

77 7 Y 7 X 7 Jajseboona| gins 7 Agoog umoug 7 ‘Gl
(sysuueg pue saiqoog) 3valns

0} N X Jouiw ejeba.iq pJigajebli{ 1eals) bl
977 N X |oLie ejeba.id pJigajebii4 Jassa ‘€l
(spaigajeblig) 3valLvo3ud

NA X Y snajuenel sojipdojde wenlpy Jassan 7l
21 X N SuBJI0SO snwojseuy InquadQ ueisy Il
(s31038) IvaAIINODID

1IN N X SIyJouow ewoipouesdn [84}94-WI0}S S,904UIMS i ‘0l
(sjanad-wi0ls) 3valLvEONAAH

0} N X SL}S0.JINUd) BUUBPIY Jayemieays pajie}-uoys ‘6
77 N X eoyloed euusply Jayemieays pajie}-abpapn ‘Q
0} N X Sejawoong| sl}ovuoe) Jajemieays payeals ‘)
o1 A X lueminqg elisming [8438d s Jeming ‘9
(s|o439d pue sisjemieays) Ivailyv11300¥Ud

o1 X N sijjooyn. snydeqAyoe | i 90319 9N ‘G
(segai9) 3vaiaadioldod

1N X Y snbie snueisnbiy snbiy jealn) g%
o) X o snjjeb snjjeo Imoja|bunr pay '€
1 X S| SISUBUIYD SNIIOUAS [lenp pajsealg-an|g 'z
977 X Y eojuenef eubAooipusg yong-Bulpsiypp Jassa] ‘I

SN1V1S
NONI

SN1vl1sS SNLV1S
ONOSONOS Ivy3ar

JINVN DI4ILNIOS

JNVN NOWINOD
IATINVA

‘ureyn puejs| Buosbuog pue lessp Bununc) Jo splig 8y JO I1SIMo8YD "L 'S Z 8l9el

IMoJJ9)e\ pUE ‘9s999 ‘s)onQ) IVAILVNY

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



0} X N SISU80|0S 48}1dI100Y ymeymodledg asauiyn ‘o
27 X S| snyeb.iALy 1831dIooy YMBYSOS) pajsal) RA
0} X N soonajouejaw snalD JalueH pald I
0} X N snjouojids snauip JalueH-ysJey\ uiajseq Of
0} X N snoipui Jnjseing pJezzng paoej-Aalo) ‘6E
77 X N snjeuuad snjeeelsiH 9|6e3 pajoog ‘8¢
NA X N ebuejo ebue|n a|be] panodsg Jsiesls )€
0} X S| sisuajejew snjoeulo| a|6e] yoe|g ‘0¢
o1 X | Iusuapy siyoioujoydo a|6e3 pal||og-snojny ‘GE
77 X Y Jabiuoqye snjeesiN a|beg-ymeH s,uifig "ye
0} S| S| snjeaeul| SN}eesIN a|6eg-ymeH sjqeabueyn ‘ee
0} X S| ejeayo siuiofids a|beg-juadiag palsal) "Z¢
0} X N sojoydnsa| epadiny ezeg oe|g ‘e
0} X Y snyouAyaomd siuisd pJiezzng-AsuoH |eyusuO ‘0€
0} Y S| snajnieeo snue|g a1y palap|noys-yoe|qg 62
(sapy pue ‘sa|be3 ‘symeH) Jvaly LidiooV

77 X A snjeeljey uoipued _ AaidsQ _ ‘8z
(RaadsQ) 3vVAINOIANV

1 S| S| XeJ09139Au xel021joAN uoJaH-1YBIN paumold-yoe|g ‘)2
o1 N N ejeljs ssplioyng UOJSH pajeuls '9¢
0} N N snyooeq ejospiy UOJBH-pUOd 8saulyd ‘GZ
o1 N N siql snojnqng 10163 aped ve
0} X S| ejoes ejjoib3g UOJBH-Joay duIoed 7
o1 N NY eyozieb epoibg 10463 a7 ‘22
77 X N elpauLidul xAoydosepy 10463 a)eIpawIs}u| 12
o1 N N eqje esply j2163 je8I9 "0¢
97 RS RS eaindind espiy uolaH ajding ‘6l
0} S| S| BaJaUIo eoply uoJaH Aaig ‘g1
7 X Ny snawoweuuld snyasAiqox| uJanig uoweuul) ‘J1

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



977 N N soonsjodAy snijoy Jadidpueg uowwo) ‘J9
0} N X snjeqo| sndo.iejeyd adouejeyd payoau-pay ‘09
91 N N snaJlauld snusy Jadidpueg yaia] ‘G9
77 X N obeuljjeb obeuljes adiug uowwon "v9
o1 X N SijjodynJ slipled JURS PaXo3u-pay ‘€9
o1 X N ejnulwqns sLplie Juns paoj-tuo 29
o) X N eauibniia) supijen Jadidpueg malinD ‘19
o) X N xeubnd sLpijed Hny "09
o) X N saudisjul eLeusaly auojsuin] Appny e
91 N N sndoseyd sniuswinn [2JQUIYAN ‘8G
(sanv pue siadidpues) 3vaiovdO109S

97 X | sisusjeybusq ejnjeljsoy _ adiug-pajuied Jajeals) ‘JG
(sediug-pajuied) 3valinivyisoy

97 N N snjobuow snupeieyd JBA0|d-pues J9ssaT] ‘0G
o1 X d Snaipul snjjsuep Buimde pspem-pay ‘GG
77 X N SnaJaulo shjjaueA Buimde] papesy-Asio "bG
o1 X N eAnj sijeinnid 18A0|d-Udp|09) dyided ‘€S
(sBuimdeT] pue siano|d) IVAIRIAVIVHD

N3 X N snjeuos.ad siedoljoH 4 J00Jul] paySEeN de
(syoojuld) IVAIHLINYOITIH

o} X NY snunajusoyd siuioinewyy uayJajep) paisealq-a)iypn e
o1 X o smeLjs snjjelijjes lley pajsealq-Ale|s ‘0S
77 X N sapiouoziine euljjey ayel) pabbsl-Aie|s ‘61
(sy009 pue ‘sajnuijjes ‘sjiey) Ivai1Ivy

IN X S| siiwny ebeydoAypyo| 9|Be3-ysi Jesse QY
27 S| | Jejseboons| snjoeseljeH a|be3-eag pal||og-alyM Iy
o1 d d snpul anjseljeH apy Aulwyesg o
o1 X N sueJbjw snAlip a1y Yoe|g ‘G
91 X N suenb Joyidiooy ymeymoliedg asaueder by

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



01 /4 /4 einj equinjoQ | uoabid ood | 16
(sanoQ pue suoabid) 3valignN10d

97 N X sisusjebuaq snassejey | uJa] pajsal) Jasso ‘06
1 N X nbieq snassejey | uJa| pajsal) jeals) ‘68
97 N N opunJiy euia}s uJd] uowwo) ‘98
1 Y X eueJjewns euissS uia| padeu-yoe|g )8
1 NY X ljjebnop euts)s uia| 9)easoy ‘08
o1 N N epLqAy seiuopijyo UId] PaJaxSIyM 'G8
0} N N snuejdoana| seiuopiiyd uia| pabuim-a)lypmn ‘$Q
o1 IN"Y N suoJjiqje ejnuis)s uiel smin €8
7 N X snanneje uoLdoyasAuQ ule] uennoly 29
7 NN X snjayjeeue uolidoysfuQ ula| psjpug ‘18
7 N X snjeasn) uoLidoyafuQ uia] Aoosg 08
27 N X Snpijo}s snouy APpPON umolg ‘6.
o1 A\ X smnujw sneojoo0IpAH NS 3N '8/
1 N X | snjeydeaiuuniq snjeydes02ioiyd [INS papeay-umolig ‘)]
(s1awwnig pue ‘suia] ‘s|in9) VAV

7 N X snpneaibuoj snLeiodio)S Jobaer pajie)-buo 9/
1 N X snojjisesed snLei02.s)S Jabaer oniseied ‘GJ
27 N X snuuewod snLel0218)S Jaboer aulewod v/
(sseBaer pue senys) IvaAIIVIOINILS

77 4 X 4 N 7 winJeAipjew ejoa.els 7 a|oouneld [ewuslQ 7 ‘e)
(s1@s1no) pue sajodunjeld) IvarioIyvIo

77 i X i N i 10]eJIoSNS Xiuin | i |lenbuopng paseg i Z)
(renbuoyng) 3vaIdINANL

1 N N snuejoj ebuli | JueYSpay Uowwo) I/
27 X N ejoauelb ebuli| Jadidpueg poopp ‘0.
o) X N sineube)s ebull | Jadidpues ysiep 69
97 X N elLieinqau ebuli | JUBYSUSSILS) UoWWO)) ‘89

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



o1 o d eqle o}y IMO uieq i ‘8Ll
(simo-uieg) IVAINOLAL

0} X Ny snug)dosoiw sninony 00XoNn9) uelpu| JLL
1 X N saploLonieds xA20000.481H ooxonD-ymeH abie ‘oLl
7 X Y suebea xA20000401H 00)OND-YMEH PaYOBISNO\ ‘SL1
1 X S| suqgnbn| snjnaiuIns ooyon)-obuoliq paojiel-alenbg SN
o) X S| snuinJaw SnUewoor?) 00YoNn9) aAlule|d ‘cL1
D1 X S| 1jeJauuos spuewooe) ooyon) Aeg papueg 2Ll
1 X S| snjnuiw xA20000sA1y9 00XonH-azuolg 9 I
7 X Ny snyauAyioyjuex xA20000sAiyD 00)2ND 19|0IA ‘0Ll
7 NN RS sneoedojoas sAweulpng [90) uelSY ‘601
o) X N SNpuUBWOJ0? Jojewe|d 00)on9 pabuim-jnuisayn ‘801
o1 X d sns1} snseydoojuseyd BUOX[EN P3||Iq-usald 101
1IN X d Ipseip sneeydooiuseld BUOYEIN Pall|eg-%oe|g 901
1 X S| SL}S0JIAIND sShaeydooluseyd BUOYBI\ paisealg-1nuisay) ‘S0l
1 X S| snojuenel snwojsojouez BeUOY BN Pa|lIg-paYy YOl
o1 X o eoeydo.ojyo eypoulyy BUOYIEIN S,S9ljjey ‘€0l
1 X S| sisusjebuaq sndoijus) [e2N0Y) J9SSaT 201
77 X S| sisusuis sndoJjus) [BON0) Jdjeals) L0l
(soo¥on9) 3valinono

1 S| X J0j02Iq gjnong uoabid-jeuadw)| pald ‘001
1 ] X eauoe enong uoabid-leuadw| usaig) ‘66
1 X S| punwias uoJa.j uoabld pajusA-MO|[BA ‘26
o1 X <! B/]soJinind uoJei] uoabid pa|ig-1oIyL /6
1 Y S| sueuIdA uoJal | uoabid paxoau-yuld ‘96
97 Y S| ejel}s eljadoas aA0( eIgdZ ‘GB
77 wxtd Y eoipul sdeydoojeyn aA0( pleJawg ueisy 6
77 S| S| siIsusuIyo eljadojde.ns ano(Q papodsg ‘€6
77 X | eolieqanbuel) eljadojdans aA0(-paJe||0D) poy 26

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



(sirquuoH) 3vaiLoy3aong

91 i X i N sdoda edndn i 20dooH ueiseing i ‘0vlL
(seodooH) 3vaidndn

97 i X i N sonjsalo sajoedie i uoboli] paisealq-abuelQ i ‘6E1
(suoboi]) IVAINOOOY L

21 X S| B]ewod su20.IdIsH HIMSB31] PaIdYSIYM ‘g€
o) X Y siuuadibuoj sudoidiwsH yimsaal| padwnl-Aaio ‘JE1L
(syimsaal]) IVAINOOULIWTH

o) X S| sisusiseleq sninisdAo UIMS-Wed ueisy ‘o€
91 Y b | sisusjediu sndy UIMG BsnoH ‘GEl
o1 X ¢ 009 sndy HIMS S 300D bel
o) X N snoyoed sndy HIMS ol1oed ‘eel
o) S| Y iuewsb snweipolsy 19[UIMS S,ulewWISD) 261
o1 X d Bjug|nase ejjedo|jon 19IMS Asso|9 el
o1 X NS snejueblb sndepundiH IE}9|P9SN PaYoeq-umolg ‘0S1
77 X S| siieibAdoons| einpiydeyy [leyo|pasN paduni-JaA|S ‘621
(syims) 3vaiaodv

977 X Y siule snbinwide?d JefjybiN euueaeg ‘8Z1
o} S| Y sninisoew snbnwiide? JefiybiN pajier-ebie rd)
977 X Y S1j0JoBW SIUIOOUAT JefjybiN-pale] 1eals ‘9zl
77 X Y IouIuuIg) SIUIOoUAT JeiybiN ueishejep ‘GZ1L
97 X Y siulje snwojsoyoeljeg yinowboi4 s,yiA|g A
(salv pue sieflybIN) IvaAIDTINININAYD

97 X | eojwwelboyds) X3S [MO-POOAN UMOJg €71
o1 X o ojndoyes xS IMO-POOM pajods 44!
97 X | snueJjjewns oqng IMO-9)|6e3 palieg ‘121
1 X N eluns snjo IMO-sd0oog [ejusliO "0Z1
1 X S| thdwasy smo IMO-sdodog epung ‘6Ll

(simo) avaioiyls

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



7 X S| uobodosAiyo uobodojis4 1oqJeg palaysiym-p|oo) "G9|
o1 X <! luipjuesy uobodoyisd }aqleg pajeoly}-usp|o9 Y91
o) X S| snjesul| uobodojisq 1oqieg pajeaul ‘€91
1IN X | nouusy uobodojis4 19gleg paUMOID-MO|[BA ‘291
1IN X Y soueydooejsAw uobodojis4 1oqJeg pajeolyl-pay ‘191
1IN X Y nsejyes uobodojis4 19qJeg paUMOIO-paY ‘091
o) X S| ljponeanp uobodojis4 1oqleg pales-an|g ‘6G1
7 X Ny snjeydeoewosey uobodojis4 1oqieg yywsiaddon "8G
01 X S| 1nAey snydweyiojed 1eq.ieg Ajoog ‘)Gl
(s1oqueg ueisy) IVAINIVIVOINW

1 X Ny sijejualio snwojsAing pJigJejjoq i ‘0G|
(s49110¥) IVAIIOVIOID

1 X S| ljjneusyasa| sdoispy Jajes-aag papeay-jnuisayn ‘GGl
o) N Ny snuiddijiyd sdouspy Jo)es-oag pajlel-an|g "vG1
o) X N‘Y sipuin sdossyy Jajea-aag pajeolyl-anig "€G1
1 X S| snjoiwe siuIoAJoAN lajes-aag papleag-pay "ZG1
(s4o3e09-99g) IVAIJOUIN

1N X S| SNJaJou09 SapIoud}IY Jaysuybury pate|joo-snojny ‘LS1
o1 RS] N SLOJYd snydwelipo | Jaysybury pasejjo0d ‘051
7 X N ejes|id uofojeH Jaysybury paddeo-yoe|g ‘611
1 S| S| siIsuauiAws uoAojeH Jaysybury pajeolyi-ajup ‘S|
7 X Ny epueLwo.J09 UoAojeH Jaysuybuny Appny Iyl
7 X Y sisuaded sisdobiejod Jaysybury pa|ig-y401s ‘Ol
o1 IN"Y IN"H eoeyjlio xA8) layslbury-pemqg paxoeg-yoe|g Syl
o1 X RS Siyje opaaly Jaysybury uowwo) Bad!
(ssaysybury) IvaiNIgaO TV

o1 X o snje[npun soJednAyY ['QUIOH pPayiealpn eVl
1IN X | soJso0ulyl S0489Ng [IquUIOH SoJ820UIyY ad)
o1 X o SHjsoJIgje soled0oeiyjuy [llQUIOH-p3ld [ejuslQO Ll

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



7 X Y snaoeuipuniiy sndiwia aylIys-1ayd1edA|4 pabuim-yoe|g ‘)81
o) X Y snjeard sndiweH aylys-1ayoieoA|4 pabuim-leg ‘081
7 X S| sueinb siuiopoayds | aYYspoop abue ‘G8l
(salv pue ‘sayjuysjawiaH ‘sebuep) IVAIONVA

7 et N eainydins suobAies) 7 auobAia paijjeg-usp|oD 7 vl
(sanv pue sjiiquioyl) IVAIZIHLNVIV

1IN X S| eyouAyiebow epid enld anolbuey ‘€8l
o1 X N sIsusdonjow ejid Elld pabuim-anig 281
(senid) availlid

1IN X S| snjewolyao snwielfing [llgpeOIg MO||oA-puE-Yor|g ‘181
1 X Y | soyoulyioisoew snysulyiiquiAo [lgpeo.lg pal-pue-yoe|g ‘081
(singpeo.g s,Janeig pue ueisy) IvalNIVIAYNT

7 X Y sninbjeb sninaLio] i 1011ed-BuibueH paumoud-an|g i ‘6.1
(syoured) 3vaiov.LLisd

7 N Ny snulbaiad 0oje uooje aulbaiad '8/l
o1 X <! snuejjibully xeselyooly Jauodje4 paybiyi-yoe|g Ll
(seseoese) pue suodjed) 3vAINOD VS

1 X S| $NJ8.JoU0I SN2UIDILIBH J9)29dpoop) YNg-pue-Aaig) ‘91
o) X Y snpijea snaidipiemulay Jayoadpoop) paxoeg-abuelQ G/
7 X Y snjejsLoennb saydejooosAiyD yoeqauwe|{ Jajeals) o1
IN X S| pping sepdAibrapy 19309dpOoOA\ paxosuU-yng ‘€Ll
7 X S| sisLy seydAibrayy J9y0adpoopp padwni-yng ‘'zl
1 X S| snunfAyae.iq snuieydoioipy J9)09dpoop) shojny L1
o) X Y asusuenel wnidouiqg }oegawe|4 uowwoD ‘01
0} X S| sijejusw snaid J9)09dpoop) paleoly}-1axoay) ‘691
o) X Y snaoiund snaiq Jayoadpoop) pabuim-uoswii) ‘891
0} X S| snaoejuiw snaid Jax0adpoop) papueg ‘)91
27 X S| sIsus2onjow sodoooipusg Jayoadpoop) epung ‘991

(s19)2adpoom) FvaiOid

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



(sieyued) avarinaidiHy

27 X | snesipesed sniniaiq obuoiq pajiel-}axoey Jayeals) ‘802
27 et | snauae sninJaiqg obuoiq pazuolig 02
ol N N suejosuue SNINJIIJ 0BuoIq Pa|IIg-MoID) 902
97 X o snaeydoons| sninioiqg obuoiqg Aysy ‘502
27 X N SNaJ82042ewW snInJoiqg obuou( Yoelg ‘Y02
(sobuouq) Ivarinyola

o} N S| SIsuauIyd snjoLQ a|ouQ padeu-yoe|g €02
1N X ¢ snjouoyjuex snjoLQ 9|0 pajeolyl-yieq 202
(saj01Q plHOM PIO) 3VAITOINO

o) X S| eonasjoyuez siuiodig siuiodi3 paljjag-alymA i ‘102
(soasIp) IVAINOIUIA

o1 xx N N snjejsLio sniue NUYS umoug '002
o1 N N snuuby snjue] MUYS JobiL ‘661
(s®44ys) IVAINNV

1 ] o easoulo ejeydoohyoed | Jopsiym enoibuey | -gg)
(salllv pue sia3sIyM) IvaAITVHAIDIAHOV

27 X S| ejeLquily ebeje 9MLIYS00XONY) J9SSa] ‘61
o1 X S| eibiu obejeT] 9|1 pald ‘961
o} X S| ejeL)s euoeion 91IYsooxoN9 paljjeg-leg ‘G61
o) X N SnjesLeAIp SN}0204o1I8d 19NIUIN Aysy V61
77 X | SNnsojoads snj020.4oLI TR ENERS ‘61
(s12A1UIN pue saYliysooxon)) IVAIDVHAIdNYD

o) X S| 18Aeusa.je| euiyjybay BlO| Jeals ‘261
1IN X S| ewissIpLiIA eulyjibay BJIO| USBID) ‘161
o1 X S| elydy euiyjibey BJO| uowuwod ‘061
(seso]) IVAINIHLIDIV

1IN X S| ejejaA ewojus|iyd BWOJUS|IYd palSealq-uooleln ‘681
97 X Y esoejdoyiAd ewojuajiyd BWOJUS|IY4 pabuim-snoiny ‘881

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



7 X Y juosAejuly snjououdfd [nging paleoty-ading "0€2
1 X 4 s$nso0o0/ snjouousfd [NgINg paJaysiym-pay ‘622
1IN X S| sujuaniueAa snjouousfd [ng|ng pal||eg-Aai9) geYad
1IN X S| snjewenbs snjouousfd [nging pajsealq-A|eos ')ze
o) X S| SLJUBAIAEJ) SNJOUOUIAL [nging pajsalo-yoe|g ‘9Z2
1 X Y sdaovje snjououdf4 Inqing papeay-yoe|g ‘G2
1IN X | Snjojina snNjououdAd Nqing paxoeq-jnd 'vee
(sinqing) 3vAILONONDAd

01| X | Y sijejuoly eyis | YOJRUINN PBJUOI-IAIBA | ez
(sayojeysnN) IvaiLlis

77 i X i Y eaue)ns eiojyoouesyy i 1] ueyng i 222
(spL pue saape)d1y)) Ivavd

77 ; X ; N sisuauojfea edeaiolny 7 JoyojeoA|4-Aieuen pepesy-Laio 7 ‘122
(ssayoyedA|4 Auled) IvAINILSONTLS

27 X N sndAsep uoyoleg UlJB\-8SNOH ueISY ‘022
o) X N eaLnep s1doios) mojlems padwni-pay 612
o1 d <! eaniye; opundiH MOJ[eMS dljioed ‘812
1 N N Bo13snJ opundiH MO|[eMS uleg ‘J12
(smojjems) 3vAINIANNYIH

7 Y Y soyouAyioioew snaio) MO1D pa|ig-abie ‘912
o) X Y BOUS SNAIOD MOJD P3||Ig-Iapud|S GLZ
27 4/l 4/l suspugjds snaI0D MOID) 8SNOH Y12
7 X S| elwa] eullisdAin aldoal] pajier-1ayoey L2
1IN X S| snie)doons| sninwsAjeld aidbe xoe|g R AYA
(sa1dBe pue ‘sher ‘smoi19) IVAIAY0D

o) RY RS Isepeled suoydisdia | Jayoleah|4-asipeled ueisy 112
1 X S| eainze siwAyjodAH yoleuol padeu-yoe|g 012
(sa1ayojeaA|4 yoseuo) IvAIHOYUVYNON

o1 X <! eojuenef einpidiyy i lleyue-pald ueisAele|y ‘602

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



o) X Y sueinbo.sje snuwojoyrO pJigJojie] paxyoau-yieq 'GGZ
1 et | SNLIoJNs SNWoJoYLQO pJigJojie ] uowwo) G2
o) X S| siproun| ejo21s1o eloonsIo bumiz | ege
(sal1v pue sejoansid) IvalToILSID

o} X N eJe/000UE] E/|9)SN00T] | Io|queA pojejosoue | ggz
(sa1v pue spiigssesn) 3valTi13LSNI01

o} X N sljejuslio snjeydsaooy Js|qJep-paay |BeluslLO ‘162
977 X N sdoalblijsiq snjeydeoo.oy 19|qUBA\-PaaY pamoig-Yoe|g ‘052
(sallv pue sisjqiepm-paay) IVAITVHAIIOHIV

o) X | sdoaolue)seo snaivaIes Ja|gqlep\) PaUMOID-INUISBYD) "6¥Z
o) X N $Njeuo0.Joo sndoasojifyd Ia|qJep)-JBaT] paUMOID) uId)se] Qe
o) X N sadljjous} sndoasojifyd J8|qieppn-1ea] pabbsl-sjed Jye
977 X N sijealoq sndoasojifyd J9|qUBeAA 210Uy oe
o) X N snjeosn) sndoasojiAyd Ja|quepn Asng g rd
(s19194eM-J€97) IVAIdOISOTIAHd

1IN X S| SISuaodoejew Sox| Inging payeans Y
o1 X o llpuej|g[oow sox| [NQIng ulejunon E% 74
o1 X o ejenej} SoxIWsH Inqing Aysy zve
1IN X o ea9eAjo 80/ NQing pajuaA-jing Lve
977 X Y sa.q snxjoydoyy [nging payaayo-Aaio 0ve
o) X S| snaoeiyd0 snxjoydojy [nging snoaodelyosn "6E2
1IN X o liyosuy snxioydojy [Nqing s,yosul4 ‘8€C
o) X S| JabiuLio sejsejoyoLl | [nging paxoeqg-AlieH ")€2
o) X Y souwljeyjdoiyifie snjououdh4 [ng|ng pejoeyoads gelord
o} X Y snauunJiq snjououdfd Inging pake-pay ‘GEZ
0} X | xo/dwis snjououdfd [Nging pajuaA-wealn) YT
o} X Y IpJojue|q SnjououIfd |[nging paJiea-yeals X ora
77 xtd S| snsown|d snjouousfd [nging pabuim-aAl|0 A4
97 Y Y Jaineiob snjououafd [NQINg PBIUBA-MO[|S A "1€2

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



(sal1v pue saysniybuiybne) 3vaiHOINHLOIFT

o) X S| S$Njepnesirelq snuipin | Ja|qgeg-uaip) payealls ‘082
1N X | snjAjoepo.oew snuipin | Jajqgeg-uaip) abie 6.2
o} X Y snueidas snuipin | Jajqgegq s,p|olsIoH ‘)2
o1 X d joqqe snuipin Js|qgeg snoqqy 112
7 X Y J0j021q Wwnau.ojjod Jajqqeg snouibnuia4 '9/2
1IN X S| wnjeljsoJ wnauiojjad Jajqgeg paysayo-alyp 'GJZ
1IN X | 8su822e[eW WNaUIo|dd Jajqgeq pa|iel-uoys V)2
o} X Y wnjelsided wnaulojjed Ja|qgqeg paddeo-yoe|g '©)2
1 X | sdaoyni wnauiojjod Jajqgeqg pajeolyy-ynd 2.2
1N X Y aleinboqe uoisjdooejepy Ja|qgeqg pajsealq-Aaio ‘112
o} X S| wnaJaulo uossjdooelepy Ja|qgeg paumolo-A|eog ‘0.2
1IN X pe | aulye uossydooelepy J9|qqeg paddeo-Aj00g 692
o} X S| aJjsodiubew uousydooeepy Ja|qgeg payoeisno ‘897
(sallv pue sisjqqeg punoio) IvalIN¥0OT13d

977 X Y ejeydaooijod suAyoe)s J9|qqeg papeay-Aaio )92
o) X Y sdoaoubiu suAyoe)s Ja|qqeg pajeotyi-Laio ‘997
IN X S| sijjooubiu suAyoes ls|qqeg pajeolyi-yoe|g ‘692
77 X pS| wnus)doiyifie euwispouen Ja|qqeg pabum-inuisayd ‘497
1IN X o snsojid snuosoepy Ja|qqeg-jiL paxoeqg-Ayni4 '€9¢
o1 X o suenb siuIoXiy Js|qqeg-} | padus-uld '29¢
(salllv pue ‘sia|qqeg-ie}iwiog ‘sidjqqeg-9ai1) IVAIITVINIL

o) X Y jjaJone sdois)soz aka-allY\A S 1eiang ‘192
77 X Y snsoiqadjed sdo.is)soz ake-a)lyp\ [BIuBLIO ‘092
(salv pue ‘sake-a)iym ‘seulynp) 3vaidoy3LSOZ

o1 X o SlLjushine|j elulid Blulld pal||eq-MO|[d A ‘652
1 X | Su89sayNI elulid BlUl Jud2sajNy ‘862
o) X Y S$Nd2LIBS SNWOJOYLIQ pJigJojie] pajiel-snojny ')GZ
o1 X d sdao/ni SnWwojoyLO paigiojie Ausy | -ggg

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



1 Y S| SIJSLI) S818YjopLIdY eUA\ uowwo) ‘G0E
o) X N euiuinys Jesdo.uby Buiels ueuneq YOS
7 X Y esoibijal ejnoe.s) BUA |IIH Uowwo) "€0¢
7 Y Y sisuaAeued siuojdy Buielg Asso|s) uelisy "20€
(sbuiels) IvaiNdnls

1 N N $NJnasqo snp.nj ysniy] pamoiqalg ‘LOE
o1 X N BILIqIS B|{o108D) ysnayL ueusqis '00¢
(senv pue saysniyl) 3vaigynl

21 X N sninew ejooixes 1eyo8u0]S ueLaqIs ‘662
o1 X N SnLejljos ejoonuopy Usniy1-300y anig ‘'86¢C
1 N N aesi|e e|npadiH Jayo)eoA|4 payoeq-uaalic) ‘)62
1 N N elbAdoyjuez ejnpaal4 18Y2)e0A|4 ueaioy ‘962
1N X S| snjyideoyni sninaiug llepjo4 padeu-jnuisay)d ‘G6Z
27 X N aueAo eioninie] ulgoy an|g ueuaqis Y62
1IN X Y sijnelquin SIUIoAD JayoieaA|4-sbunr paisayo-Aalo) €62
7 X Y eJjsebini siuiofD JayoieoA|4-an|g anoibuey 262
o1 S| o oel|[9x01} SIUI0AD Jayojeoh|4-anig s(IONOIL | "L6Z
7 X S| sewnfueq siuiofD JayoleoA|4-anig |IIH ‘062
o) X N s9pI0IN28QqNJ SIUIOAD Jayojeoh|4 pajeolyi-an|g 682
1 X S| SNJoJoU09 SIUIOAD J8ayo)eoA|4 pajiel-allypn ‘882
7 X Y snaueqejew snyafsdon eweys padwni-ajypn )92
7 et Y suejnes snyaAsdon uiqoy-aidbey jelusup ‘082
1 N N sujsouipel edearosnyy JayojeoA|4 umoug ueisy ‘Gz
1 X N eauibn.is) edeojosnyy 18y21e0A|4 snouibnuio "vQZ
1 X N eoLiqIs edesiosnyy JayojeoA|4 papis-yieq ‘€82
(s4ay23e2A14 PIIOM PIO) 3VAIAVIIOSNIN

01| X | N ejjend eusyj | pagen|g-Aied velsy | -zgg
(spaiganig-Adted) IvaiNIl

N _ X _ N epnealauuniq addioyy 7 B)}oA|IN4 uMoug 7 ‘182

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



o) X N snaipul snyjueuopusd i [leybepn 1salo4 "6ZE
(sydid pue sjie}bep) IvaiTiiov.ion
o) X Y ejsapow eisyjouyoely JayunyJapidg pajsealq-Aalo ‘928
o} X Y Jojsebinel) erayjouyorely Jayunylapidg pejoeyoads ")2S
77 X Y wnoiwwelbodAy ersyjouyoely Jayunylapidg padeu-ajding ‘9zZ¢
21 X N eJjsouibuo| eioyjouyoely Jayunysapids s ‘GZE
977 X Y eleiedis ebAdoyjey pJiquNg uosw9 TR
97 X Y jouluiwe) ebAdoyjey pJIquUNS SYoUIWIWS | XA
o1 X S| suenbnf suAuu pJIquUNS paxoeq-aAll0 228
o) X Y BY}9}S09/e2 BLWO020}doT] pJiqung pajeouyl-jaddon ‘128
91 X b | eueljiselq ewoo0jde] (pajeouyy )
a|dind) paiqung s,)josSeH UBA 0z¢
o1 xxd o sisusoejew sejdaiyiuy pJiqung pajeolyi-ule|d ‘6lLE
o1 X o xojdwis sejdaiyiuy pJiqung ule|d ‘8LE
7 X Y sisusjebuis eLedoojeyn pJiqung payaayo-Agny ‘J1€
(s1@yunyiapidg pue spiiqung) JvalININVYLO3N
7 X S| wnjejuanio wnoaeoiq Jayoadiamo|{ payoeg-19|1eas ‘91€
o) X Y wnjnuiw wneeaiq Jayoadiamol uie|d ‘GLE
o} X Y ewbsouobLy wnaediqg Jaxoadiamo|4 paljjeg-abuel b€
o1 X o ojIbe wnaeoIg Jaxoadiamol4 palig-yo1yL ‘clLe
1IN X S| $N2I0BIOY] SN|IYOoUOLIH Jayoadiamo|4 pajsealq-19|1eas AR
7 X Y snssnaJad snjiyoouoLd Jayoadiamo|{ pajsealq-uoswi ‘11€
o} X Y snjejnoew snjiyoouoLd J9)09dIamo|{ pa}sealq-MO||d A ‘0LE
(ss9x00dsamold) Ivaiavolid
977 X Y SISUBUIYaUIY209 sisdololy) pJigjea] pabuim-an|g "60€
1IN X pe| uobodoueAo sisdoiojyn pJigiea] usals) 18ssaT ‘80¢€
7 X Y ljeJauuos sisdoojyn pJiqieaT usalc) Jajeals) 'J0E
(spaiqjea) 3valaSdOUOTHI
o) S| S| $Nasny SaloyjopLIdYy eUA a|bunp ‘90¢

A Proposal for New Marine Park in Kedah

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY



9l

LE€ =

viE =

uonipadxa Buunp ‘ureyd pue|si buog Buog 10} pJ029Y MON,.

uonipadxa Bulnp 1ejap Bununc 1o} plooay MoN,

seale y)oq Joj} saloads |ejo
/8 = seas Buipunolins pue uieyo pue|si Buog Buog Joj seroads |ejo |
seale Buipunouins pue esap Bununo Joj saioads |ejo |

'/ 102 Jaqwisidag 03 dn sbunybis pue ‘Aaains ainjelayl [|e
sapnjoul osie 3si| pliq aroqge 8y (5102) SNIN Ag paysiignd se jey) uo paseq si sa10adg pausjealy Jo IsIT pay NONI dYL pue sswen dyiusIdg

a|gelauiNnA=NA ‘paudlealy] JeaN =N ‘UJaouo9 jsea =07 ‘patsbuepug=N3 ‘patabuepug Ajleonud =49 ONILSITNONI
pawJluodun Jo [NJQNoQ = ¢, ‘IN320 JON S$90( JO SPJ02aY PaWIIIUOD) ON=X ‘PaonpoJiu|/[eilad=|/4 ‘Juelbep=A JuelbiN=|\ uapisoy=y e

01 X S| efew einyouo BIUN|\ papesy-siyi "0¥€
27 X M| gjjideaLje einyouoy elunjy Jnuisayn ‘6EE
0} X P | eje|njound einyouo BIUN| paisealq-A|eog ‘gee
77 X b | ejeu)s einyouo] elunp\ padwni-ajypn ‘J€¢
(sallv pue sjigxep) Ivaia1iyls3

o) X S| snuiddijiyd sneoojd i lanesp\ eAeg i ‘9ee
(sallv pue si1aneap) IVAITO01d

0} b | | shuejuow Jessed molledg @81 ueiseing ‘GEe
91 X b | Snjoangjj 1essed moledg payoeqg-ule|d bEe
(smoutedg plioM PIO) IVAIYNISSV

01 X N Juosbpoy snyjuy ndid paxoeg-aall0 ‘eee
o) X S| snjnynJ snyjuy udid preihpped "Z€e€
O N N ea.auld gjl1ioejop __S@m>> >®._mu ‘LEE
01 X N SIsuayosinyasj gjjioejopy __Emm>> MOJ||D A UJB)SE] ‘0€e

:pusbo

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



Recommendations

The bird’s study group would like to offer a few suggestions for the continuation of the
bird’s survey for these treasured Songsong-Jerai complex as below:

i. There is a need for more surveys at regular interval, which need to be carried out
on the Songsong chain of island, including Pulau Bunting, Pulau Telur and Pulau
Sayak especially during the autumn migratory season for migrating passerines.

ii. While the night survey for nocturnal owls on the islands and Gunung Jerai and
surrounding areas are also important to capture the night activities.

iii. The raptor observations from the east of Gunung Jerai towards Sungkop Forest
Reserve are especially crucial during the autumn migratory season.

iv. A Kedah State Bird Checklist survey have to be carried out in the near foreseeable
future since the last checklist by Gregory-Smith (1995) had been undertaken more
than 20 years ago.

v. Our last suggestion is for the Gunung Jerai complex to be made part of the
secondary corridor to our Central Forest Spine (CFS) by connecting to the
Sungkop FR especially for the winged fauna’s connectivity.
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Figure 2.13.2. Birds of Songsong-Jerai (a) Pied Imperial Pigeon, Bidan (b) Pacific
Reef Egret Dark Morph (¢) Shearwater (d) Green Imperial Pigeon,
Bidan (e) Rufous Collar King Fisher, (f) Island Fruit Bat.

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



214  SOCIO-ECONOMIC OF GUNUNG JERAI TO THE SONGSONG
GROUP OF ISLANDS, KEDAH

Rahimi Abidin, Hazlinda Hassan, Jafni Azhan Ibrahim, Azami Mohd Zain
Universiti Utara Malaysia, 06010, Changlun, Kedah

Corresponding author: a.rahimi@uum.edu.my

Abstract

This report provides the summary about socio-economic study, which is a part of the
finding from H20 Songsong-Jerai Expedition 2017. The expedition was initiated by
the Department of Marine Parks Malaysia with the aims to disclose the ftrue
biodiversity and socio-economic standing of Pulau Songsong and Gunung Jerai. This
study explores the social, cultural and economic aspects in the land area of Gunung
Jerai to the Songsong group of islands including the coastal region. The data and
information of the study were gathered through literature review and observation on
the study site. Four factors were focused during the data collection. The study
attempts to demonstrate the sources of income of the local community, the value and
culture, education levels and health status. Besides identifying the main economic
activities, the social environment and also the quality of life of the local community
the study also highlighted the potential value in the studied area that can be put
forward to expand the economic activities of the community.

Introduction

Social, cultural, economic and political factors have significant influence in shaping
the development, management and performance of an area (World Bank, 2006).
Socio-economic factors directly influence social privilege and levels of financial
independence as which explained the lifestyle components and measurement of
financial viability and social standing such as income, education, environment and
health status. Therefore, in order to develop a new region such as a new marine park
area, socio- economic considerations for example the compatibility with local culture,
food security, livelihood opportunities, monetary and non-monitory benefits, etc. are
highly important (Pomeroy, Parks &Watson, 2004). This study aims to identify the
main income or main economic activities of the local community; to explore the
environment and cultural value of the societies; and to identify the potential value of
the studied area.

Materials and Methods

This is a qualitative study, which discovers the socio-economic status of the
communities in the studied area. The data and information for the research were
gathered in the community natural setting through some interviews and
conversations with the local communities and take pictures to provide photographs
that able to frame the community behavior and belief (Creswell, 2007).
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Results and Discussion
(a) Economic Activities

Economic activities can be defined as efforts which are undertaken by man to earn
income, money, and wealth for his life and to secure maximum satisfaction of wants
with limited and scarce means. Basically, economic activities can be divided into
three sectors, which are primary, secondary and tertiary sectors. From lens
evidence, primary sector that is agricultural contributed jobs to majority of the locals.
Fishery and farming sectors are activities can be seen geographically as Yan mostly
covered by paddy field and near to costal area. Apart from that, the secondary sector
play crucial role in satisfying Yan communities requirement. It can be seen, abundant
of small business scattered in the area of Yan such as retail stores, food court and
kiosk, market, night market, etc. Some of the fishermen and farmers also sell their
catches and crops in these markets (Figure 2.14.1). The tertiary sector which
comprises of service sector support and balance Yan people day-to-day work life.
Among these local people, they work in in privates and government in line with the
existence of several private offices and government bodies such as school, clinic,
hospital, police station, fire station, and district office in that area.

Figure 2.14.1. Economic activities of the residences at Yan, Kedah.

(b) Infrastructure

Infrastructure is the basic physical and organizational structures and facilities (e.g.
buildings, roads, sewage, water, and power supplies) needed for the operation of a
society or enterprise. It can be seen that the district of Yan is fully equipped with
basic facilities such as water and electric supplies, transportation, communication,
health, education and religion. Public hospitals, health center and clinics were
provided to the locals to support their health status. Education facilities such as
kindergarten, national primary school, Chinese national type school, secondary
school, religious secondary school, and Community College were found in the area
of Yan. There are quite a numbers of mosques were also found as the communities
of Yan are dominated by Muslim (Figure 2.14.2).
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Figure 2.14.2. Infrastructures at Yan, Kedah.

(c) Tourism Attraction

Yan is surrounded by beautiful flora and fauna that made the landscapes attractive
for tourism spot. Most of the scenery is captured by rice paddy fields with occasional
limestone hills towering over the surrounding plains, forests, lakes, mountain ranges
and beautiful islands. Bounded by the trees, mount, and paddy field, most of the
roads in the area of Yan are absolutely dazzling. There are a number of exciting
things to do in Yan from historical sites to cultural attractions. Some of the topmost
attractions in Yan are Gunung Jerai, Merdeka Beach Resort, Titi Hayun Waterfall,
Puteri Mandi Waterfall, Pulau Songsong, Pulau Telur and Pulau Bidan, Terusan Wan
Muhammad Saman, Sg. Batu and others (Figure 2.14.3).
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Figure 2.14.3. Tourist attractions at Yan, Kedah.

(d) Culture and Value

The culture and value are the predominating attitudes and behavior that characterize
the functioning of a group or organization. The cultures of Yan are distinguished by
the diverse ethnic background of people in Yan. With difference of language, belief
and lifestyle, this has made them richer in cultural diversity and become the strength
of their unity. People in Yan still value the relationship across races and generations.
Though Malays are the vast majority population in Yan, most of the communities live
peacefully and are able to develop their lives and enjoy their rights. In fact, they can
become good friends and spend their leisure time together (Figure 2.14.4).
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Figure 2.14.4. Culture and value of the locals at Yan, Kedah.

The locals in Yan love to spend their weekends with family, as they enjoy bringing
their children on picnics. During the visit to the waterfall named Titi Hayun, it is
common to see that the place was crowded with local people who really treasured
their quality time with family. Other places like Pantai Murni Park are also full of local
people who are seem to be having a great time with their families. The locals also
love to enjoy the sunset when the night falls. During the expedition we managed to
find one old lady that uses the traditional method to make mats by using the screw
pine leaves. This indicates that the heritages of old generation still exist and
preserved within the local communities. Apart from that, our lens captured the locals,
especially the male gender who love to fish at the islands.

The awareness and attitudes towards conserving the natural marine resources are
getting positive attention among the youth induced by Mr. Azim, one of the founders
of non-profit organization called Lembah Bujang Lestari. According to Mr. Azim, this
NGO had taken the initiative to preserve the sustainability of Pulau Bidan by
conducting researches and programs relating conservation of the island.
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Besides featuring the landscapes of Yan, we zoomed in our lens on the faces of local
communities (Figure 2.14.5). These faces are the identity of Yan that documented in
this expedition. The faces reflect the immediate impression of a nation illustrate a
variety of colors in Yan. The local communities of Yan consist of diverse races,
religion, economic status, and age level. Majority of them are Malays, followed by
Chinese and Indians. Most of them live in harmony despite of different cultures and
beliefs. From toddlers to teenagers, adult to senior citizens, all of them are affected
by the development of Yan. Therefore, virtuous policies and efforts in conserving and
protecting the natural treasures of Yan should be improved for future generations to
enjoy.

Figure 2.14.5. Faces of Yan.

Recommendations

Since there are huge potential for tourism activities, the state government of Kedah
should emerge with comprehensive policy framework to preserve and conserve the
natural treasure of Yan. It is recommended that some tourist spots such as Gunung
Jerai and Pulau Songsong ought to be gazetted as protected area to ensure the
sustainability of the natural resources. It is advisable for Kedah state to have the
collaboration with the federal state in promoting the awareness of the importance of
environmental sustainability among local communities. Although there are many
attractive spots in Yan, the information on these attractions are not yet delivered
effectively to the local and international tourists. Therefore, Kedah state should take
the initiative to aggressively promote these tourist spots by having their own tourism
agency.

Conclusion

Based on the findings and our observation during the expedition, it is concluded that
Yan possess outstanding natural beauty that can stimulate positive impact to the
livelihood of the local communities. From highland to ocean, Yan can offer plenty of
attractive destinations that will generate income to the people of Yan specifically and
Kedah state in general. Comprehensive tourism activities and programs such as eco-
based, coast, sport and cultural should be developed to generate more sustainability
economy of Kedah.

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



References

Creswell, J.W. (2007). Qualitative inquiry and research design: Choosing among the
approaches (2nd ed.). Thousand Oaks, CA: Sage.

Pomeroy R. S., Parks J. E., Watson L. M. (2004). How is your MPA doing? A
guidebook of Natural and Social Indicators for Evaluating Marine Protected
Area Management Effectiveness. IUCN, Gland, Switzerland and Cambridge,
UK.

The World Bank, Social Development Department. (2006). Understanding Socio-
economic and Political Factors to Impact Policy Change. Washington, D. C.,
The International Bank for Reconstruction and Development

CREATING A CORRIDOR OF LIFE AND BIODIVERSITY

A Proposal for New Marine Park in Kedah



CHAPTER 3

SUMMARY AND RECOMMENDATION

The H20 (Highland to Ocean) Songsong-Jerai Expedition 2017 was
commenced from 26" September to 3" October 2017, an eight day expedition
initiated to document the diversity of both the marine-coastal and terrestrial
components of the habitats, biological communities and special areas of
conservation from Pulau Songsong to Gunung Jerai. The expedition is a joint
effort between Universiti Sains Malaysia (Centre For Marine & Coastal
Studies) and the Department of Marine Parks Malaysia, in collaboration with
nine institutions from the state and federal levels of nearly fifty biology and
social scientists.

Diversity of Underwater and Intertidal Marine Organisms

The expedition revealed some of the true biodiversity and socioeconomic
standing of Songsong group of Islands and Gunung Jerai. The diversity of
hard corals on the reefs of Pulau Songsong remains the same after thirty
years, however the condition of the reefs remains threatened with a significant
reduction in live coral coverage. Pulau Songsong recorded 16 species, 13
genera and 9 families. Corals from the family Faviidae, Poritidae and
Merulinidae were found to be dominant.

Soft coral remained abundant at Tukun Terendak compared to Pulau
Songsong. Five more species were added to the checklist of the previous
expedition held in the year 2012.

The terrestrial run-off from Merbok and Muda rivers are suggested to play
significant role towards the reduction and will continue to affect the reefs and
its associated organism. Bloom of Ceratium furca during the expedition further
indicates the high nutrient discharge associated with these rivers.

The next significant reefs south of Songsong is Cape Rachado, but Songsong
remains unique with its relationship and uniqueness to Pulau Payar and
Langkawi, where it is still remains to be ascertained.

The diversity of sea cucumber remained the same over the years, Holothuria
(Mertensiothuria) leucospilota being the dominant species and followed by
Stichopus fussiformiossa. Based on the captured fishes throughout the
expedition, a lot of information regarding fish stock, condition, abundance and
recruitment could not be acquired due to the insufficient sample size.
However, the number of fishing activity and the diversity of fish observed in
this area indicate that this area is one of the special fish resource areas and
should be protected. A total of two families (Holothuriidae and
Stichopodidae), two genera and only two species were recorded in this
expedition.
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A total of 105 macrofauna were collected from coral reef and intertidal zone of
Pulau Songsong, Kedah. The organisms encompassed 6 different phyla,
namely Porifera, Echinodermata, Sipuncula, Annelida, Mollusca and
Arthropoda. The largest number of organisms collected was from the class
Ophiuroidea which represent the brittle stars. Molluscans were mainly
represented by several species of gastropods and bivalves which were found
encrusted deeply within the crevices of the coral boulders.

Fish inventory of Pulau Songsong conducted during the expedition has
reported fifty individuals comprised of 16 species. Catch per unit effort
(CPUE) was 0.55/person/hour with total weight of 9.35 kg. The largest fish
captured was Pomadasys kaakan (javelin grunter @ gerut-gerut ompakan)
followed by Epinephelus coioides (orange spotted grouper @ kerapu bitnik
jingga). The most captured species was Cephalopholis boeneck (chocolate
hind @ kerapu belang perang) followed by Scolopsis vosmeri (white cheek
monocle bream @ pasir- pasir pipi putih) and Nemipterus hexodon (ornate
threadfin bream @ kerisi pelangi).

Apart from that, compilation of previous research on marine mammals
showed that there are significant populations of Humpback dolphin, Irrawaddy
dolphin and Finless porpoise in this region, further investigation is still needed
for the better understanding of the population size of each species and their
movements. Meanwhile, bird group showed 17 new records out of the 337
species recorded during this expedition and this suggests that Songsong
chain of islands and Gunung Jerai plays an important spot for the migrating
passerines.

Diversity of Terrestrial Fauna

Various species of herpetofauna and small mammals were recorded in
Gunung Jerai and Songsong group of lIslands, where 14 species of
herpetofauna have been recorded in Gunung Jerai area and 1 species in
Songsong lIsland, comprising of 11 species of amphibians (Rhacophoridae,
Bufonidae, Dicroglossidae and Ranidae) and 1 Colubridae (snake), 1
Gekkonidae (gecko), 1 Agamidae (lizards) and 1 Scinidae. There are still
many herpetofauna species in this area and need to be preserved so that they
are not extinct.

Apart from the herpetofauna and small mammals, the survey on bird diversity
shows a total of 87 species recorded for the Songsong island chain, and its
surrounding seas, and a total of 314 species recorded for Gunung Jerai and
its surrounding areas. The total for the whole region is 337 species. The
results indicate that the sea surrounding the Songsong chain of island has a
large congregation of migratory terns, a regular site for the migratory short-
tailed shearwaters, and three species of migratory jaegers or skuas. Various
bird species are proposed as iconic to the Songsong island chain and the
Gunung Jerai area for the purpose of conservation, including creating any
marine park, state or national parks or eco-tourism destinations.
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Diversity of Terrestrial Flora

Another important aspect that was focused during the expedition was the flora
of the Songsong group of Islands and a section of Gunung Jerai. The
preliminary survey conducted by FRIM and Penang Botanical Garden showed
that the islands were covered by coastal and secondary species. At least 76
species of flora belonging to 51 families were recorded on the islands (Pulau
Songsong, Pulau Bidan, Pulau Telur). This would be the first revision of the
flora on the Songsong group of Islands in the Straits of Malacca.

Both the diversity of terrestrial fauna and flora of the islands and the Gunung
Jerai are high and is an asset to the nation. A total of 108 herbarium
collections of flowering and fruiting plants, which included about 55 families,
67 genera and 102 species, was collected. The most abundant families were
Leguminosae and Rubiaceae. A few of interesting plants collected included
endemic species, Begonia sibthorpioides Ridl. and a new record species to
Gunung Jerai, Fagraea splendens Blume. Some rare and interesting plants
were found during this expedition with fruiting and flowering materials
collected that are important for taxonomic work. To sustain the diversity of
flora and vegetation, proper management and legal protection are needed in
order to conserve the remaining forest that are valuable for research, eco-
tourism, nature education and research.

Gunung Jerai is now a national Geopark. An environmental education
program with the long-term goal to increase resource use awareness by
promoting direct participation and involvement of different stakeholders in
environmental issue in the area is crucial. Particularly in determination of
fishing buffer zone to sustain the resource. Since there are huge potential for
tourism activities, the state government of Kedah should emerge with
comprehensive policy framework to preserve and conserve the natural
treasure of Yan to ensure the sustainability of the natural resources.

Socio-Economic of Songsong-Jerai

Yan possess outstanding natural beauty that can stimulate positive impact to
the livelihood of the local communities. From highland to ocean, Yan is able to
offer plenty of attractive destinations that will generate income to the people of
Yan specifically and Kedah state in general. Comprehensive tourism activities
and programs such as eco-based, coast, sport and cultural can be developed
to generate more sustainability economy of Kedah. Tourist spots such as
Gunung Jerai and Pulau Songsong ought to be gazetted as protected area to
ensure the sustainability of the natural resources for the benefit of the local
community and the State of Kedah as a whole. These multiple opportunities if
sustainably utilised can bring great employment and will upgrade the
livelihoods of these outskirt agricultural dependent community.
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Recommendation for Kedah

Based on the preliminary survey in the surrounding areas of Songsong group
of Islands and Gunung Jerai, high diversity of marine and terrestrial
organisms were unexpectedly found and more to be explored.

The H20 Songsong-Jerai Expedition would seem to be the important source
of information that will form the basis of the management for the human and
natural habitats found here. The Marine Protected Area (in red) that could be
recommended is either Category Il (Habitat/ Species Management Area) or
Category V (Protected Landscape/Seascape/Area) under the [UCN
classification of MPAs. We hope it will help us conserve this important natural
heritage for future generations. Finally, a thorough scientific study may lend a
powerful support for the inclusion of the area into the Marine Park system.

NOTES: The demarcating of the proposed MPA boundary of Pulau
Songsong (red solid filled area) was based on corals and not on the
aspiration of other marine resources (red line is the two nautical miles
boundary). Further detailed study may still be required.
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